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ABSTRACT

Creel surveys were conducted on the Snake River from its
mouth to the Grande Ronde River (149 miles) during the fall of
1985 and spring of 19B4, as part of an evaluation of Lyons
Ferry Hatchery (LFH). A record run of nearly 105,000 adult
steelhead crossed Lower Granite Dam this fall. We estimate
that 5,497 of those steelhead were harvested in the Snake R.
below the Granmde Ronde River. A total of 7,880 steelbhead
were harvested from the entire creel survey area on the Snake.
River (mouth to the Grande Ronde River).

Anglers expended 52,707 and 22,517 hours to harvest 1,491
and 872 steelhead from the lower Snake River during the fall
and spring, respectively. Wild fish comprised 17 to 20 % of
the harvest.

Angler interest was quite bigh on Lower Granite Reservoir
because of the excellent season last year. Angler effort and
harvest peaked in November and January but catch rates were
highest in December. A fall tptal of 39,6300 (+ 4,808) angler
hours were expendsed to harvest 1,320 (+ 244) steelhead.

Spring angler effort was 27,395 (+ 7,233) angler hours with an
estimated harvest of 849 (+ 274) steelhead. This is a 46 %
decline in angler effort and a 63 % decline in harvest from
the spring of 1984. Muddy river conditions affected the
spring 198& fishery. Fall and spring angler effort was
approximately 8,I27 and B,550 angler days, respectively. Wild
fish comprised less than 17 % of the harvest in any manth,

An estimated total effort of 103,290 (x 2,871) angler
hours were expended by anglers along the mid Snake River to
harvest approximately 2,026 (+ 441) steelhead during the fall
of 1985. Foor fishing conditions existed during the spring
when anglers harvested 282 (+ 87) steelhead with 13,974
{(t 2,197) angler hours of effort. Approximately 246,093 and
24056 angler days of effort were expended in the mid Snake
River during fall and spring fisheries, respectively. Wild
tish comprised as much as 26 % of the harvest in November.
Washington anglers harvested nearly 41 % of the steelhead from
the mid Snake River.

Length-frequencies, scale analyses, and expanded harvest
estimates of coded-wire tags are presented. Exploitation
rates for marked groups of LFH steelhead averaged 9 to 12 %.

Creel survey results are compared with WDG punchcard-—
derived harvest estimates and IFG telephone survey results.
Funchcard returns to Olympia from the Snake River (0.3 W)
exceaded the statewide average (22.8 %) used to estimate
steelhead harvest for individual rivers.



INTRODUCTION

These creel surveys were designed, conducted, and funded
primarily to provide information concerning adult steelhead
trout (Salmo gairdnerli) fisheries, as part of an evaluation
study of Lyon’'s Ferry Trout Hatchery. The information, however,
is equaily valuable for steelhead management in southeast
Washington and ad jacent areas of northern Idaho and northeast

Oregon.

The Washington Department of Game (WDB) has conducted
steelhead creel surveys on portions of the Spnake River during
the fall angd spring Seasens of 1982-83, 198384, and 1984-85
(Mendel and Aufforth 1985). WDG also annually estimates the
steslhead catch for various rivers in the state by using
steelhead punchcard (permit) retuwns. gteelhead creel surveys
will be conducted annually on the Snake River to assist us with
evaluating the effectiveness of Lyon's Ferry Hatchety in meeting
trout mitigation goals established in the Lower Snake River

Compensation Flan (LSRCF) .

The fall 1985 and spring 1986 steelhead sseasons were Open
on the Snake River from 1 September to Il December, and 1
January to 31 March, respectively. A consumptive fishery
existed, but a Z-inch dorsal regulation and a barbless hook
requirement (to protect wild steelhead) were in effect below Red
Bird Creek, Idaho, until 15 November. Upstream of Red Bird
Creek the 2—-inch dorsal and barbless hook regulations remained
in effect throughout the fall and spring s@asons. Daily catch,
possession, and annual limits in Washington were 2, 4, and 20
steelhead., respectively, for the Snake River. Idaho’'s daily
catch and possession limits, and fishing regulations for the Snake
. were the same as Washington’'s during the fall season. idaho
had a fall and spring season limit of 10 fish. lIdaho’'s spring
regul ations allowed anglers to retain i hatchery or wiild
steel head per day, or have 4 in possessiaon. However, the 1986
steelhead regulations from WDG indicated that only fish with
missing adipose or ventral fine could legally be harvested
during the spring season. The new WDG regulations were not
enforced: thus by default all steelhead caught during the
spring could be retained (as had been allowed in late November
and December of 198%). However, many Washington anglers were
confused by the spring regulations and released fish that were
legal to keep, oOF anglers refused to fish because the
regulations were perceived to be too restrictive or confusing.

a racord run of nearly 105,000 adult steelhead were
available for the fall 1985 steelbead fishery above Lower
Granite Dam on the Snake River. The previous record was in the
fall of 1984, with just over 91,000 adult steelhead crossing
Lower Granite Dam between June and mid-December. FRuns the
previous 9 years (since the closing of lLower Granite Dam) have
averaged approximately 39,900 steplhead in the fall {(data from
Corps of Engineers 1984).



1.

The objectives of creel surveys on the Snake
the fall of 1985 and Spring of 1986 were to:

OBJECTIVES

River during

Estimate the total steelhead angler effort
hours and/or angler days),
in each river section.

(in angler
cateh per effort, and harvest

Determine the composition of the stee]lhead harvest,
This includes:

a)  Estimating the portion of the catch contributed by
Lyon‘s Farry Hatchery. The following tasks are required
to accomplish this sub~objective:

1) Estimate the percentage of the catch that is
marked (branded, adipose or left ventral clipped,
and coded-wire tagged).

2d) Examine coded-wire tags and identify the
release location, agency, and date for all
marked steelhead observed in the catch.

)  Estimate the total contribution of adult
steelhead that was produced by Lyon’'s Ferry
Hatchery.

b) Obtaining information regarding lengths, weights,
s&x, age, duration of ocean residency, and the
percentage of fish of wild and hatchery origin in the
harvest. '

Estimate angler exploitation rates and determine _
wintering areas for marked groups of adult Lyon‘s Ferry
Hatchery steelhead.

Obtain information concerning angler residency and
the percentage of steelhead caught in the mid-Snake
River by anglers using Washington punchcards (this is
for direct comparison of our harvest estimates with
those estimates derived from returned steelhead
punchcards. Comparison with Idaho Fish and Game’'s
telephone harvest estimates will also be attempted.).

Attempt to estimate the steelhead punchcard return rates
from Snake River steelhead anglers.



STUDY AREA

The Snake River is the major waterway in, and forms the
boundary of, southeast Washington (Fig. 1). For convenience in
designing and conducting creel surveys we divided the Snake
River inteo 4 major gsegments:

1.

Ice Harbor —— from the mouth of the Snake R. to Little
Goose Dam (70.3 miles). This segment includes 2 dams

and reservoirs, and WDG management sections 164 (mouth of
the GSmnake River to Ice Harbor Dam), 1463 (from Ice

Harbor Dam to Lowser Monumental Dam),and 146 (from L.
Monumental Dam to Little Goose Dam).

Little Goose -~— {from Little Gpose PBam to Lower Granite
Dam (37.2 miles —— WDG mgmt zone 167).

Lawer Granite —— from Lower Granite Dam to Red Wolf
Bridge in Clarkston, WA. (approx. 30.5 miles -- part of

WDE mgmt. zone 1468).

Mid-Snake —— from Red Wolf Bridge in Clarkston {(just
downstream nf the Idaho-Washington border) upstream

to the Grande Ronde River (at Lime Foint)!. Nearly all

of this portion of the Snake River is managed as boundary
waters by Idaho Fish and Game (IFG) and WDG (part of mgmt
rone 1&68). This segment was further subdivided into
zones:

Zone A ~— Red Wolf Bridge to Asotin Creek (approx. 7.5
miles). This zone consists of flat water at the upper
end of Lower Granite Reservior and includes the
confluence with the Clearwater River.

Zorne B -— Asotin Creek upstream to Red Bird Creek,
Idaho (approx. 10.2 miles). This zone is primarily
free flowing river conditions.

lone C -— Red Bird Creek to just upstream of the Grande
Ronde Hiver (at Lime Point - approx. 13.3 miles). This
is free flowing river conditions.
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The relative locations of the major streams in southeast
Washington and the landmarks used in this study,



METHODS

Data Collection

Roving census technicians conducted angler counts for the
mid~Snake R. and Lower Granite Reservoir from along roads that
paralliel these river segments. The lower Snake River (Ice
Harbor and Little Goose segments) has very limited road access.
Access ig primarily located near the dams or at recreational
facilities. Therefore, interviews and angler counts were made
only at these areas. Also a fided-wing aircraft was used on
weekends to make angler counts for the entire 138 mile length of
the lower Snake River in an attempt to determine the accuracy
aof owr roving census of anglers.

Angler swveys began at Ice Harbor during the week of 9
Septamber, while all other river segments {(routes! were first
censused during the weekend of 14-15 September. Shore anglers
and boats were counted from avtomobiles 2-4 times each day (for
the various routes and sections, by using randomly selected
starting points, directions, and times of day), generally on 1
randomly selected weekday (WD) and weekend day (MWE) each week.
However, in October we increased ow sampling rate to 8-9
weekdays for the Lower Snake R. to try to reduce the variance of
our estimates for that area. Then we reduced ow sampling rates
for December through March because the extra sample days did not
substantially improve the variances we obtained. Angler count
data were recorded on forms we designed (Appendices A and R).

Creel checks and interviews wereg made during angler counts
whenever shore or boat anglers were accessable. Boat angler
interviews often were centered around boat ramps before, during,
pr aftter scheduled angler counts. However, we supplemented ouwr
boater interviews several days each month by using a boat to
survey bhoat anglers on the water. Boat survey schedules were
coordinated between IFG and WDG so that both agencies would not
be on the mid-Snake during the same day. IFG kindly provided us
with data they collected. Informatiaon obtainad from anglers
interviewed by WDG was recorded on WDG creel forms {(Appendix L}
and included; angling party size, total hours fished that day
(in each zone}, whether the data was for a complete or
incomplete angling trip, angler type (boat or share) gear types
used, zone, and the number of steelhead kept or released.
Steelhead retained by anglers were examined for marks (brands,
tags, fin clips), weighed and measured. We determined wild or
hatchery origin for each steelhesad observed {(by presence or
absence of fin clips or by examination of the dorsal fin for
orosion or deformaties). Snouts were collected for retrieval of
coded—-wire tags from adipose or ventral clipped steelhead
observed during our creel surveys. Scale samples were taken from
many of the fish we saw so that we could determine age and



duration of ocean residency. On the mid-Snake we also recorded
which state permit was validated for each fish kept. This
enabled us to determine the percentage of the harvest
attributeable to Washington (or Idabho) anglers. Thus, we can
compare partitioned harvest estimates with WDG ' s punchcard-
derived harvest estimates or IFG's steelhead harvest estimate
{which is derived from a telephone survey).

A sample of Washington steelhead punchcards (permits) were
marked during our creel checks and a running tally of marked
punchcards was kept and recorded. Marked punchcards that were
returned to the Olympia WDG aoffice were counted in July 19835,
This was our attempt to estimate the percentage of Snake River
steelhead anglers’ punchcards that were returned to Olympia {(as
reguired by law}) at the end of the season. This return rate can
be used to adjust thes annual punchcard-derived steelhead
harvest estimates.

Employees of the NMational Marine Fisheries Service (NMFS):
at Lower Granite Dam retrieved and read coded-wire tags from
snouts we collected. They also trapped migrating adult
steelhead 1n the fish ladder at Lower Granite, read brands, and
Jaw tagged Lyons Ferry steelhead for ws. All scale sampies that
we collected were read under contract in Olympia.

Data Analysis

We used stratified random sampling with day as the sampling
unit to estimate angler affort . Two or more counts
(subsamples) of fishing boats and shore anglersz were averaged,
for each day sampled, to estimate the numbers of anglers present
during any hour of the sampled days. These daily estimates of
fishing boats and shore anglers present per hour were averaged
for each day-type (holidays or weekends, and weekdays) for each
month. Those means and standard deviations then were multiplied
by the appropriate constants (i.e., mean number of anglers/boat,
average number gf hours per fishing day, and the percent of
anglers that were pursuing steelhead trout) to get the mean
number of boat and shore angler hours expended per day, for each
day—type, during a particul ar month. Mean number of anglers/boat
and the percent of anglers steelhead fishing were obtained from
angler interviews. The average fishing day—length was
determined from a sunrise-sunset table for Lewiston, Idaho and
Clarkston, Washington (Mautical Almanac Office, S Naval
Observatory, Washington, D.C.! and adjusted according to the
observed angler behavior.

The mean angler hours per day, for each day—-type, were
multiplied by the number of days (of that day-type) available
per month. This resulted 1n an estimate of the total angler
hours expended during the month for each angler—type (boat or
shore}) and each day-type (WE or WD). Simple random sampling
statistics formulas were used to this point to calculate strata



estimates and confidence limits. The total of all strata (day-
types, angler-types, zones, and months) is the estimated total
angler effort (in angler hours) for that river sagment.
Combined strata estimates were calculated by using stratified
random sampling statistics formulas. Monthly total angler
effort estimates were divided by the average length of an
angling day for shore and boat anglers {(obtained from complete
angling trip data) to estimate the total angling days expended
per river segment.

Catch per unit effort (CFUE) was calculated for each
stratum from angler interview data obtained from: 1) WDG
{and/or IFG) boat suwrveys, 22) angler count surveys, Z) ar by
creel checks at boat ramps. Most interviews of shore anglers
were obtained during counts of anglers. Data were collected and
partitioned into the same strata as were used for angler effort
estimates. We used party as the sampling unit for our CPUE
estimates because the data were collected from many sources, and
often insufficient interviews were obtained during a particular
day to accurately represent the CFUE for that day. CRUE
estimates with day as the sampling unit would have been
preferrable, but was not possible in these surveys.

Total harvest was estimated for each river segment and/gr
stratum by multiplying the estimated anglers per month by the
appropriate catch rate (CPUE) from creel check interviews. )
Angler effort, CPUE, and barvest estimates for the mid-Snake
River and Lower Granite Reservoir include confidence estimates.
Confidence intervals were not calculated for the lower Snake
Hiver because CFUE estimates were often combined for several
strata and/or routes because of low numbers of anglers or
insufficient sampling.

All formulas for computing estimates and their confidence
limits are provided in a detailed example, with party or day as
the sampling units (Appendix C). Statistical formulas and
methods were obtained from Barrett and Nutt (1979}, Scheaffer et
al. {1979y, and Dr. R. K. Steinhorst, our statistical consultant
at the Univ. of Idaho (pers. comm.).

For each river section we estimated sampling rate (# of
fish sampled / estimated harvest), mark rate (# of fish with
clipped fins / # of fish sampled}), total marked fish in the _
harvest (harvest x mark rate), and total # of coded-wire tags
(cwt) in the harvest (tptal marked fish in the harwvest % the
proportion of snouts checked that had cwts). Total expanded
harvest estimates for each individual cwt code (for a particular
river section) were estimated by multiplying the total cwts in the
harvest by the proportion of the total cwts of a particular tag
code (# of recoveries for a cwt code / total cwt recoveries).,.
Fish that were not seen dwing creel checks, or snouts that were
not collected, were not included in the analyses.



We estimated sport fishing exploitation rates for Lyons
Ferry Hatchery steelhead above Lower Gramite Dam by using the
voluntary returns of jaw tags to National Marine Fisheries
Service (NMFS). Jaw tags were attached to the mandible of
branded returning steelhead, of Lyons Ferry origin, that were
examined at the adult trap at the Lower Granite fish ladder.

The jaw tags indicated a #5.00 reward for their return. We also
collected jaw tag numbers (and/or the jaw tag) whenever we
encountered them during sur creel survey activities. The total
number of jaw tags recovered from the sport harvest (for a
particular brand code) was divided by the total number of fish
with Jaw tags to estimate exploitation rates. This was repeated
for brand groups that had been released in the Grande Ronde
River ar the Tucannon River.

RESILTS AND DISCUSSION

Lower Snake River

Bix flights scheduled for November through February had to
be cancelled due to poor weather conditions, even after several
flights had been rescheduled several times. We were able to
conduct 2 angler counts of the lower river trom a firxed-wing
aircraft in October (Table 1). Although the aerial and "ground"
counts do not entirely correspond because of differences in
time=z and duratiocons of the counts, they are gernerally quite
comparable. Shoreline counts often resulted in larger numbers of
shore anglers than were counted from the air. Fersons counting
anglers from the aircraft concluded that 2.6 or 3.0 4 (T of 115
and 2 of &7) of shore anglers, and 6.5 or Jub U (T of 4b, 1 of
28) of the boats would have been missed from the "ground" counts
during October 20 and 26, respectively. However, aerial counts
of shore anglers were lower than from the shoreline counts, thus
the percentage of anglers that may have been missed from the ground
would be less than the 2.6 - 3.0 % estimate obtained from the
air. Boat counts may have differed because of the mobility of
boaters and the differences in times of the aerial and ground
counts. The results presented here are not conclusive encugh to
positively determine a correction factor for the "ground” counts,
but it is apparent that few anglers were missed hy our roving
censuses from the shorelines.

Confidence limits were not calculated for angler effort,
CFUE, or harvest estimates for areas below Lower Granite Dam.
We had fully intended to calculate confidence limits for all
estimates for the entire Snake River. We used similar sampling
rates for angler counts and share angler interviews on the 1ower
river as we did for Lower Branite and the mid-Snake. However,
the lower river areas generally had low angler effort that was
bighly variable from day to day. We doubled our sampling rate
tor weekend days in October but the resulting angler effort



Table .

lower Snake River (mouth to Clarkston), October 1985.

Date

10-26

WDG mgmt.
Section®

167

1568

164

165

1&6

167

168

Aerial Counts

Time
Span

1021-26
1026—42

1042-
11073
1103-25

1720-28

1700~
1720
1640-
1700
1415~
14640
1540~
1615

# shore
Anglers

Comparison of aerial and ground angler counts for the
Ground Counts
# of Time # shore # of
Boats Span Anglers Boats

5 1 1G00- 12 0
1130

3 4 1000- 15 =
1230

27(2) 8 - - -

1 B8(2) - —= -

29 25(1) —— - -

b a 1600 & 0
1730

19 2 1620— 25 1
1830

203 i 1623~ 22 1
1729

11 741y 1500 11 7
1623

59 18 1530~ 62 16
1728

() Boats or anglers that the observer in the aircraft

believes would not h

ave been seen from the ground counts.

* No corresponding ground counts were conducted in these
sections.
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estimates still had unacceptably large standard deviations
(Appendix D, Table 1). Thus, the low angler effort would have
required substantially increasing our sampling rate to obtain
reasonable confidence limits, but the expense would not have
been justified. Also, we often could not obtain an estimate of
CFUE for individual strata because of low angler effort and/or
low sampling rate (Appendix D). Boat anglers were seldom
interviewed from a boat on the water in any of the areas below
Lower Granite Dam because of lack of man—-power. Consequently,
we frequently had tc combine many strata and management sections
to obtain an estimate of CFUE for areas below Lower Branite Dam
(Appendix D, Table 2). The resulting estimates of angler
effort, CFUE, and harvest (Table 2) are crude and should be used
with caution; but they are the best we could obtain with the
raesources available.

Wild fish comprised 17-19 % of the catch observed in the
creel for the lower Snake River (Table 3, Most wild $ish could
not be retained before 15 November because of the 2 inch dorsal
fin regulation.

Angler counts and creel surveys were terminated for WDG
management sections 1464 and 165 (above and belaw Ice Harbor Dam)
at the end of February. Angler effort was very low in these
sections in January and February and was expected to remain low
in March. March surveys for section 164 included only the
portion of Lower Monumental Reservoir between Lyon’'s Ferry
Hatchery and Little Goose Dam. Lower portions of the reservoir
warae not surveyed in March.

No attempt was made to estimate the length of completed
angling trips for the river below Lower Granite Dam because of
small sample sizes for many of the sections of the river. Catch
rates for incomplete angling trips usually are not significantly
different than those for completed trips (Malvestuto et al.
1978, Bradbury 1986).
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Table 2. Monthly angler effort, catch rate (CFUE), and harvest
estimates for the lower Snake River, fall 1985 and

WDG Mean
mgmt , Angler effort CFPUE steelhead
Month. sections tangler hrs) {fish/hr) harvest
Sept.” 164 3,323 0.028 24
1653 2,485 0. 009 22
1566 4,73 0,015 100
147 973 0.007 7
Oct. 164 2,058 0.015 Z0
165 1,448 0.014 20
166 9,000 0.01%9 170
167 2,144 0.013 27
Nowv. 1464 510 0.027 14
145 2,907 0.025 73
146 4,789 0. 026 124
167 2,441 0.020 48
Dec. 144 425 Q.061 26
143 4,115 0.047 194
1646 3,327 ¢. 050 166
147 5,987 0.0863 376
Falr  mmm——— e
Total 52,707 1,491
Jan. 164 72 Q. 028 2
1465 y 283 0.040 a3
146 L, 605 0.029 106
167 9,967 0.042 422
Feb. 164 1= 0. 000 G
165 1&7 0.042 7
164 1,414 0.038 54
167 4,208 0. 030 247
Mar . 1464 e oo» 7o
165 7 B o 2 om
1464 474 e 7
147 312 7o ?
Spring ————= o
Total 22,917 892

A Not complete for Sept., creel survey began %/9/85 for sections
144 & 165 and 9/14/85 for sections 166 & 167,

B No survey conducted, so no estimate.

C No catch rate estimate possible.
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Table 3. Data for steelhead cbserved in angler creels along the lower Snake
River, fall 1985 and spring 1986.

s ey ey - -

WDG X length X of fish Total #
mgmt. in enm Std. X Female X Wild adipose of fish
Season sec.® (n)b dev. {nlk (n)b clippad (niv crealed
Fall 164 £9.5 11.65 25.0 26.7 &60.0 19
C16) : (4) (15) 100 _
165 69.2 8.50 62.5 16.7 45.0 24
(24) (24) (24) {200
166 72.6 10.6% 40.7 17.2 41.5 68
{(65H) (H59) {64) (53)e
167 70.3 10.36 43.3 24.1 36.4 34
{30 {30) (29) (22)
Total 71.1 - 45.3 19.7 42.9 145
{13%5) (117) (122> C105)
Springd 164 - - - - - 0
(0>
165 66.0 -— - - — 1
1)
166 Ti. 4 9.00 25.0 0.0 42.9 8
c8) (8 (7 (7)
167 71.4 1C6.16 56.7 19.4 22.0 5
C(67) (67) (62) (50>
Total 71.3 -- 53.3 17.4 24.1 B4
(76) (7%) (E69) (57)

a WDG fishery mgmt sections.

b # of fiah sampled
¢ Plus 1 fish left ventral clipped but not adipose clipped.

d Only 1 fish seen in March.
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Lower Granite Reservoir

Flights of Lower Granite Reservoir in (Octpober 198B5% indicate
few, it any, anglers were missed by our roving angler counts from
an automobile. One of 25 boats (4%) recorded during the 20
October +light was marked as possibly not being visible from the
road (Table 1). All boats were thought to be visible from the
road during the 246 October flight. No road access exists for
the 2 miles between Wawawai and Lower Granite Dam. We used
binoculars to view 1.5 - 2 miles of the river from each end to
count boats, but it was possible to miss hoats that moved between
Wawawai and the Dam while the surveyor was required to be away
from the river (to travel the 25 miles across the Falouse
Frairie to reach the river at the other end). During that time
(up to 1 hr? boats could launch, dock, or move so as not to be
included in the count, or they could have been counted more than
once, We have no indications that boats were actually being
missed with the present method. We presently assume our counts
are accurate for our angler effort estimates.

Angler effort strata variables and sampling data are
presented in Appendix E, Table 1. We made some supplementary
surveys with a hoat 2-6 daye per month to obtain catch rates
(Appendixk E, Table Z) and composition of the catch data for boat
anglers. Minimal angler effort, and other duties, precluded us
from conducting boat checks in March.

Angler sffort and harvest peaked in November 198% and again
in January 1986, but catch rates were generally best in December
(Table 4). The maximum number of boats seen on the reservoir at
any one time was &1 on 11 January, while shore angler effort
was highest on 246 October (&2 shore anglers). Angler counts also
were relatively high in January. A fall total of 32,685 (x 4,808)
angler hours was expended to harvest 1,320 (¢ 244) steelhead from
Lower Granite Reservoir. Anglers in 1985 demonstrated substantial
interest in the steelhead fishery early in the season. Angler
effort during September and Gctober 1785 substantially exceeded
the 1,748 angler hours estimated for the same months of 1984
{see Appendix A, Mendel and Aufforth 198B5). Boat anglers expended
2,696 angler hours in September 19835 alone, while in September and
{Jctober 1984 they had been non-existant on the reservoir. During
November and December 1985 bitterly cold weather caused the
boat ramps to become iced and the river to freeze, thereby limiting
the angling effort and harvest. Nevertheless, December 1935
angling effort was still estimated at 9,422 (+ 2,787) angling
hrs.; exceeding the 8,797 angling hrs. estimated for December 1984.
Catch rates in December 1985 were far below the 0.134 fish per
hou- recorded by boat anglers in December 1984. Conseguently,
harvest in December 1985 was only 40 %4 of the sstimated harvest
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Table 4. Estimated angler effort, catch rates, and harvest for steelhead
anglers on Loser Granite Reservoir, fall 1985.

Angler Effort Catch RateC HarvestDG
Day~- Angler~ —-r~-r—===scsce==- s —sssscscamm- Sssse s ———— —
Month typeA type hrs “(x CI)® fish/hr (+ CI)® fish (¢ CI)>®
SeptE UE Boat 1,619 414 0.000 0.000 QF 0
Shore 1,346 521 0.7 0.021 23 30
WD Boat 1,077 &74 0.109 0. 044 117 89
Shore 529 7 0.030 0.058 16 £l
Total 4,404 947 0.020 0.015 89 71
Oct WE Boat 2,720 479 0.028 0.017 77 48
Shore 3,651 672 0. 026 0.010 94 42
WD Boat 3,129 1,754 0.040 0.028 126 115
Shore 4,573 1,570 0.035 0.015 162 90
Total 14,073 2,495 ' 0.9030 0.008 419 130
Nov WE Boat 3,771 2,183 9.057 0.018 214 143
Shore 2,124 1,035 0.011 0.008 23 21
WD Boat 3,827 1,302 G.020 0.035 78 139
Shore 2,035 835 6.012 0.013 24 9
Total 11,756 2,869 0,030 0.009 350 135
Dec WE Boat 3,812 TN 0.047 0.010 178 54
Shore 1,154 175 0.014 0.014 16 17
WD Boat 3,358 2,547 0.038 0.02G 127 121
Shore 1,098 788 0.028 0.032 2 44
Total 9,422 2,787 0.040 0.008 374 135
Fall Total 39,655 4,808 - 0.033 0.005 1,320 244

A WE = weekends and major holidaya, WD = weekdays.

B 95 X confidence limits if data are normally distributed, otherwise at
least 75 X CI.

C Catch rate for retained fish only (released fish are not included),.

D Angler effort X catch rate = harvest {(rounded to whole fish)’,

E Not completed for September, consists of 9/14-9/30 only.

F No fish caught, 80 no catch rate (See Appendix E).

G Strata harvest estimates may not sum to total harveat because total harvest

and confidence limits were recalculated uslng total angler effort and
CPUE for the monthly or seasonal totals.
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in December of the previous year.

Spring angler effort was estimated to be 27,599 (+ 7,235)
angler hours with an estimated harvest of B&R (+ 276) steelhead
(Table 5). This represents a 44 % decline in angler effort and
a &% % decline in harvest for the same estimates for the spring
of 1985 (43,315 angler hrs. and {,837 steelhead, respectively},
A mild spring with early spring rains and snow melt created
muddy river cenditons and poor fishing for most of the spring
steelhead season. March angling effort, catch rate, and harvest
estimates have poor confidence limits because of poor fishing
conditions and low angler interest.

Estimates for the average length of an angling trip for
shore anglers are based on a small sample of anglers and should
be used cautiously (Table &). Estimates for boat anglers should
be much more reliable. By dividing the total angler hours
estimated in Tablezs 4 and 5 by the average complete trip lengths
in Table & we estimate that approximately 2,256 angler days were
pxpended by boat anglers and 5,967 angler days by shore anglers
during the fall of 1985. Approximately 4,717 and 4,237 angler
days were axpended by boat and shoare anglers,respectively, to
catch steelhead in the spring of 1986.

The average size of harvested fish was greatest in December
(Table 7) when Dworshak Hatchery "B run' steelhead were
wintering in the reservoir. Wild fish comprised less than 17 %4
of the steelhead ohserved in the harvest during any month.

Mid Snake River

The entire mid-Snake River is visible from the road so we
did not conduct any aerial counts. Sampling information and
atrata variables used in calculating angler effort is presented
in Appendix F, Table 1. Some of our catch rate data was
obtained from boat ramps or along the Washington shore during
angler count days. WDG or IFG often made surveys from a boat to
obtaim catch rate and composition of the catch data. IFG
selected which fall and spring weekends they would survey. We
supplemented those survey days on weekdays and a few weekends.
Some data for Zone A (Clearwater R. confluence to Asotin Creek)
was also collected on weekdays by IFG. IFBG kindly conducted
their sampling according to our zone designations and provided us
with their data. We attempted to keep the data independent so
that any angler that may have been inadvertently interviewed by
both agencies on the same day would not be included in both
agency s data. Catch rate data for various strata are presented
in Appendix F, Table 2.

As in 1984, boat anglers exerted more fishing pressure in
the upper portion of Lower Branite Reservoir, between Clarkston
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Table 5. Estimated angler effort, catch rates, and harvest for steelhead
anglers on Lower Granite Raservolir, spring 1986.

———— - —— ———— ———— e ket T I ey ——

Angler Effort Catch RateC Harvestio
Day- Angler- -—-w--ecemecmmauce oo -
Month typeA type hrs (+ CI® fish/ (¢ CI)® fish (+ CI)B

Jan WE Boat 4,515 3,142 G.027 0.014 122 107
Shore 2,900 1,456 0.023 0.9011 68 47

WD Boat 3,34 1,335 0.052 0,027 173 116

Shore 2,415 681 0.043 0.021 104 58

Total 13,171 3,773 0.032 0.0c8 427 164

Feb WE Boat 1,879 384 0.036 0.032 67 63
Shore 3,048 329 0.041 0.014 125 45

WD Boat 25394 2:114 0.038 0.02¢ 91 106

Shore 2,765 783 0.029 0.018 80 47

Total 10, 086 2,310 0.036 0.010 366 128

Mar WE Boat 445 429 0.000 0.00Q0E ~— -
Shore 1,5684 118 0.019 G.016 29 25
WD Boat 99 179 -— - - -—F

Shore 2,206 836 c.013 0.017 28 123

Total 4,337 5,725 0.014 0,010 60 96
Spring Total 27,594 7,235 0.032 0.006 869 276

-—-—-—_——..._——-.-——-.q.—_—-.—__-..._—-n.———...__—q.—_—-.-..__—-.___-—___—..—_—.._——.-—_—---_

A WE = weekends and major holidays, WD = weekdays.

B 95 X confidence limitg if data are normally distributed, otherwise at
least 75 X CI.

C Catch rate for retained fish only (released fish are not included).
D Angler effort X catch rate = harvest (rounded to whole fish).
E No fish caught, 30 no catch rate {See Appendix E).

F No parties interviewed that were steelhead fishing, thus no catch
rate or harvest estimate.

G Strata harvest estimates may not sum to total harvest because
total harvest and conf. limite were recalculated using total
angler effort and total CPUE for the monthly or seasconal
totals.
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Table 6. Average angler-day length for completed fishing trips on
Lower Granite Reservoir, fall 19685 and spring 1986,

"""""""""""""""" Boat  shore
Mean complete No. sampled  Mean complete No. sampled

trip length anglers & trip length anglers &

Month (hours) (hours) (houra) (hours)>
Sep. 4 o «<33.00 1.4 5 (7.00
Oct. 4.9 29 (143.0) 5.1 12 (61.0)
Nov. 5.4 19 ((101.8) 3.7 8 (29.95)
Dec. 5.5 142 (784.5) 4.2 3 (12.5
Fall Totals 6.4 198 (1062.3) 3.9 28 (116.0)
gan. 5.4 8 (259.3> - 2 (8.3
Feb. 2.7 6 (16.0) —— 0 (0.02
Mar. 7.0 10 (69.5) 1.7 4 (6.8
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Table 7. Data from steelhead observed in angler cresels along
Lower Granite Reservoir, fall 1985 and spring 1986.
Mean fork Mean wt. x x
Length cm kg x Adipose L.Ventral
Month (Std.dev.) (Std.dev.? Female X Wild Clippaed clipped
(n)#* {n)* (n)#* {n)* (ni#* (n)s (n)*
Sep. 70.7 2.3 55.0 16.7 28.6 0.0
(8> 9.882 - (7 (6) (7)) (7
(7 (1)
Oct. 64.5 2.75 62.8 15.9 11.9 0.0
{55) £.495 1.026 (43) (44) (42) (42)
({50) (28)
Nov, 70.3 2.49 53.2 14.9 19.1 0.0
(49) 10.435 0.829 (47 (47) (47> (47 )
(46) (11
Dec. 72.8 4,73 53.3 12.3 10.4 2.8
(122> 11.318 2.190 (105> (106) (106) (106)
(116) (47)
Jan. 70.4 3.93 44 .6 6.3 6.3 0.0
{67 10.971 2.026 (65) (64) (64) (64)
{64) {41
Fab 65.6 2.76 60.7 8.5 8.5 0.0
(64) 5.786 0.734 (61) (59) (59) (59)
(59) (48)
Mar. 65.2 2.68 25.0 0.0 25.0 0.0
{8) 6.436 0.951 (8) (8) (8) (8)
(8) (8>
* n = # of kept fish sampled in the harvestji some fish were not

seen or no data wWere recorded.
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and Asotin (Zone A) than in all other zones combined (Table 8).
Shore angling pressure varied between zones by month and day-
type, but it was highest in Zone C during October and November.
Total Angling effort and harvest was greatest in October and
November, while catch rates peaked in November. An estimated
total effort of 103%,290 (+ 9871) angler hours were expended by
anglers along the mid-Snake River to harvest an estimated 3,026
(+ 441) steelhead during the fall of 1985. This is similar to
our angler effort estimate (104,977 % 11,342 angler hrs.) and
hatrvest estimate (3,521) for the fall of 1984 (Mendel and
Aufforth 1985),. Angler interest was high at the beginning of
the 1985 season as angler effort in September and October
evceadad that of the same months in 1984, However, severe
winter weather reduced angler effort in November 1985 to below
that observed in November the previous year. Catch rates and
harvest in December were far below those seen in December of
1984, aven though angler effort was nearly the same both years.

Foor fishing conditions existed during the spring of 1986
as frequent rain and an early spring runaff kept the river muddy
much of the season. During the months of January and February
anglers expended 12,974 (% 2,197) angler hrs. to harvest 282
(+ B7) steelhead (Table 9). Angler effort, catch rates, and
harvest were substantially below those observed 1n the spring of
1985 (Mendel and Aufforth 1985). Harvest in January and
February 1984 was only 31.9 % of estimated harvest during the
same period in 1985. Angler effort was so low in February that
we discontinued the creel survey in March 1986.

Estimates for the average length of an angling trip for
shore anglers are based on a small sample of anglers and should
he used cautiously {(Table 10). Estimates for boat anglers
should be much more reliable because of the larger sample sizes.
By wsing these trip length estimates to divide into the total
angler hours estimated for fall and spring, we gstimate that
approximately 22,735 (93,215.5F / 4.1) angler days were expended
by boat anglers and 3,358 angler days (10,074.7 / Z) by shore
anglers during the fall of 1985. Approximately z,294 (12,845,7
/ T.9) andg 2&2 {(1,128.&6 / 4.3) angler days were expended by boat
and shore anglers, respectively, to catch steelhead in the
spring of 198&6. Much more angler effort and harvest occurred on
Lower Granite than on the mid-Snake K. in the spring of 19B84.

The average size of harvested §ish was largest in December
tTable t1) when Dworshak Hatchery "B run" steelhead were
wintering in the area. Wild fish comprised as much as 26.4 %L of
the harvest in November. Washington punchcards were used for a
large portion of the harvest except in December and February.
Aan overall average of 41.33 % of the fish harvested on the
mid-Snake River were retained on Washinaton puncheards.
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Table 8. Estimated angler effort, catch rates, and harvest for steelhead
anglers on the mid-Snake River, fall 1965,
Angler Effort Catch Rate€ HarvestD E
Day- Angler- - -- -
Month typer Zone type hrs (+ CI)® fish/hr (+ CI)® fish (s CI)®
SepF WE A Boat 6,410 1,181 0.013 0.006 81 41
Shore 252 11 = ===0
B Boat 841 173 0.049 0.059 41 50
Shore 137 51 —_— -—
C Boat 648 429 C.028 0,034 18 26
Shore 224 99 -—— —_—
WD A Boat 4,336 819 0.0t4 0.012 62 51
Shore 473 230 - -
B Boat 899 124 0.085 0.076 76 69
Shore 174 86 - -
C Boat 4] 0 - -—
Shore 143 29 ———— -
Total 14,542 1,538 0.016 0.006 237 94
Oct WE A Boat 8,598 888 0.026 0,009 224 78
Shore 715 257 0.0192 0.039 -=H -
B Boat 4,361 1,052 0.015 0.008 &4 40
Shore 296 168 0.041 0.043 12 15
C Boat 1,330 383 0.017 0.029 23 39
Shore 532 152 0.015 0.027 - -—
WD A Boat 10,241 2,827 0.030 @.010 303 120
Shore 64 224 —-—— -
B Boat 4,832 1,105 0.031 0.012 149 &9
Shore 680 517 0.012 0.025 - -
C Boat 1,465 629 0.118 0.075 - -
Shore 1,243 &1 0.021 0.029 26 39
Total 34,958 3,528 0.026 9.005 909 191
Nov WE A Boat 14,749 5,854 0.046 0.012 6574 325
Shore 522 148 —_—— -
B Boat 5,731 1,979 0.036 0.021 203 139
Shore 504 310 0.012 0.022 - -
C Boat 1,012 544 0.027 0.9036 27 40
Shore 514 312 0.046 D.059 24 35
WD A Boat 7,819 3,501 0.031 0.009 258 138
Shore 705 267 0.015 0,027 - -
B Boat 3,192 1,311 0.032 0¢.021 105 48
Shore 329 161 —— -—
c Boat 369 280 —-—— _—
Shore 296 274 0.036 0.080 - --
Total 35,771 7,275 0.03 0.007 1298 356
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Table 8. (Continued)

Angler Effort Catch Ratet Harvegtd E

Day- Angler- ~--vrrececea. —————
Month typeA Zone type hra (+ CI)® figh/hr (+ CI)® figh (+ CI)®
Dec WE A Boat 5,811 2,676 0.037 0.013 216 125
Sheore 278 163 0.023 0.044 - -—H
B Boat 1,652 930 0.031 0.033 51 &4
Shore 227 108 -——  --=0
c Boat 487 209 0.060 0.084 - -
Shore 115 81 0.121 0.216 - -
WD A Boat 6,722 4,522 0.031 0.012 211 166
Shore 566 235 —— —-—
B Boat 1,162 86 0.014 0.016 17 25
Shore 291 124 0.021 0.040 - -
C Boat 548 286 -—— —-_—
Shore 161 151 0.059 0.058 - -
Total 18,019 5,451 0.033 0.008 589 228
Fall Total 103,290 9,871 0.029 0.003 3026 441

A UWE = Weekends and major holidays, WD = weekdays.

B 95 X confidence intervals if data are normally distributed, otherwise at
least 75 X CI.

C Catch rates includas data by IFG and WDG for kept fish only.

D Angler effort X catch rate = harvest.

E Strata harvest estimates may not sum to total harvest because total harvest
and confid. limits were calculated by using the total angler effort and
total CPUE for the monthly or seasonal total harvest estimates.

F September incomplete, began the creel survey on 9714,

G No fish kept by interviewed anglers, no catch rate estimate poasible.

H Leas than 10 parties or 2 fish kept in the sample of interviewed

anglers, therefore no harvest estimate was calculated for this
strata.
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Table 9. Estimated angler effort, catch rates, and harveat for steelhead
anglers on the mid-Snake River, spring 1986.

Angler Effort Catch Ratef HarvestD G
Day~- Angler= ===r=remcccccuces —— -
Month typeA Zone type hrs (# CINB  fish/hr (+ CI)® fish (+ CI)®
Jan WE A Boat 4,191 1,028 0.020 0.009 83 41
Shore 147 102 - -——E
B Boat 1,139 323 0.014 0,014 16 17
Shore 59 35 —— -
C Boat 305 199 0.022 0.0320 7 10
Shore 218 160 0.053 0,067 11 18
WD A Boat 1,959 382 0.022 0.013 43 27
Shore 149 178 - -_—
B Boat 685 348 0.024 0.053 - --F
Shore 53 56 -_— —-——
C Boat 181 204 0.076 0.105 - -
Shorea 32 ) - ——
Total 9,117 1,252 0.021 0.006 187 63
Feb WE A Boat 2,312 1,544 0.01% 0.012 35 37
Shore 89 73 — - '
B Boat 502 326 0.015 0.022 7 12
Shore 42 9 - —-_——
C Boat 323 176 -—— ——
Shore 199 104 - -
WD A Boat 599 614 0.035 0.026 21 28
Shore 42 44 -— ——
B Boat 551 549 —— -
Shore 100 102 0.090 0.223 - —
C Boat 100 177 - —_—
Shore 0 102 -— -
Total 4,858 1,805 0.019 0.0190 S4 59
Spring Total 13,974 2,197 0.020 0.005 282 87

A WE = Weekends and major holidays, WD = weekdays.
95 X confldence intervals if data are normally distributed, otherwise at
least 75 X CI.
Catch rates includes data by IFG and WDG for kept fish only.
Angler effort X catch rate = harvest.
No fish kept by interviewed anglers, no catch rate possible.
Less than 10 parties or 2 fish kept in the sample of interviewed
anglers, therefore no harvest estimate was calculated for this
strata.
G Strata harvest estimates may not sum to total harvest because total harvest
and confid. limits were calculated using the total angler effort and
total CPUE for the monthly and seascnal totals.

Tmon0
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Table 10, Average angler-day length for completed fiahing trips

on the mid-Snake River,

Mean complete No. sampled

trip length

(hours)

anglers &
(hours?

124 (507.8)
281 (1135.8)
179 (713.8:

135 (578.8>

fall 1985 and spring 1986.

Mean complete No.

trip length

sampled

@nglers &

S sk i e e e ———— - 2] — T W W A e, b S skl e S S . Sy g W R S NP BN e ke

Spring Totals

72 (277.8)

(hours) (hours)
-—— 2 (8.5)
3.5 4 (14.0)
- 2 (1.8)>
2.9 7 (20.5)
3.0 15 (44.86)»
——— ¢ (0.0)
4.3 4 (17.0)
4.3 4 (17.0)
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Length-Frequency and Age of Sampled Steelhead

Length—freguencies of wild fish consistantly had peaks at
65 cm and B8O cm. Hatchery fish had similar peaks at &5-70 cm
and B85-%20 em. (Figs. 2,3%,4). The general relation betwsen
steelhead length and weight is presented in Figure S. This
relation changes over the course of the fishing season due tog
elongation of jaws in the males and the loss of body weight
in both sexes as the season progresses. "A run" steelhead
comprised most of the harvest; with the most frequent size of
fish in the harvest at about &7 cm (27 in) and 7.0 kEq (&6.6 lbs),
Many anglers complained about the small size of fish caught this
seanon compared with the average Fish of 34 in and 14 1b
harvested during the fall and spring of 1984 and 198%.

Raesults of our scale analysis indicates a considerable
overlap exists between length classes and duration of ocean
residency (Fig.4). Fish that had resided in the ocean for 3
years comprised 4.2 4 and 2.3 % of the wild and hatchery fish,
respectively. Approximately 16.9 % of all wild fish had resided
in fresh water for I years. Our scale analyst assumed that all
steelhead with 1 year of fresh wataer residency were of hatchery
origin. This may not reflect actual conditions for wild fish as
a small percentage of wild steelhead smolt after only 1 year in
fresh water (Kucera 1984, Loch et al. 1985, Johnson and Cooper
1985, 1986&). Data for individual fish included in cur scale

analysis are listed in Appendix G.

Coded-Wire Tag Recovery

Snouts were collected by WDG personnel from 110 steelhead
that had adipose or left ventral fin clips. Snouts from 109
steelhead were examined by NMFS personnel for coded-wire tags
(cwts). They retrieved 44 cwts representing 27 separate tag
codes. Most tag codes were from releases by IFG or NMFS at
Dworshak or Lower Granite Dam. Only 10 cwts from Lyons Ferry
Hatchery (LFH, codes beginning with 463) were recovered by WDG
paersonnel from the Snake River. These cwts included 19837
releases into the Grande Ronde River Basin at Enterprise, Oregon,
(1 recovery, 8 fish estimated in the harvest) and at Lyons Ferry
Hatchery (4 recoveries, Z0 fish in the harvest). Six of the -
LFH cwts recovered (estimated 41 fish in the harvest) were from
1984 releases into the Tucannon River (63-3F tag codes). No
cwtz from LFH were recovered in the sport harvest downstream of
Lower Granite Dam. All cwts recovered by WDG personnel and
estimates of the expanded harvests by individual tag code are
presented in Table 12. Details of sampled or voluntary
recoveries are presented in Appendix H. Only 5 of the 14 spnouts
voluntarily returned contained cwts.
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IFG also sampled LFH cwts from several river locations
(Kkent Ball and Tim Cochnauer, IFG, pers. comm). LFH cwt
recoveries and expanded harvest estimates for Idaho sampling
efforts are presented in Appendix I. ldaho sampling of steelhead

retained on Washington punchcards and their cwis are presently
unavailable.

All hatchery or spawning survey recoveries of brands and

cwts for spring 1986 will be reported in the FPart 11 1985-8&46
Annual Repart.

We have corrected our 1984-BS cwt data from our previous
report (Mendel and Aufforth 1989%). Revised cwt expansions for
1984-8% are presented in Appendix J. Only 1 cwt recovered by
WOG was from LFH (expands ta 10 fish in the harvest). The mid
Snake R. sampling rate was 10 % for IF6 and 2 of 19 cwts recovered
were LFH. Thus, IFG estimates that 10 fish of each tag (63-:28-38
and &3-28-40) were harvested (Ball 19B&). '

Other Tag Recovery

A list of jaw tags, brands, and IFG anchor tags that were
seen during the creel survey or were volunteered by anglers is
presented in Appendix K. Any readable brands or jaw tags from
fieh from which we didn‘t take a snout have been included in the
cwt recoveries and expanded harvest estimates for individual tag
codes.

Exploitation Rates

The 1987 release at Lyons Ferry Hatchery (brand LA-5-1) nad
a higher sport fishery expleoitation rate than for the 2 groups
released in 198% in the Grande Ronde River (brand RA-5, Table i%.
All exploitation rates for the 1984 releases are far fish from the
Tucannon River. Exploitation appears very low for these marked
groups of LFH steelhead. IFG =stimates that sport fishing
exploitation for LSRCF hatchery "A run® zteelhead in Idaho
varied between 38 and 69 % {(Ball 1984).

Comparison with Other Harvest Estimates

WDG Funchecard-Derived Estimates

Although it is reguired by law, and there is now a ¥5.00
rebate, for all punchcards to be sent into WDG after the season
closes, only 91 of 300 punchcards initialed by WDG employees
in the field were returned by steelhead anglers in southeast
Washington. This 30.33 Z return rate is less than the IB.2 %
rate we estimated for 1984-85, but again exceeds the 23.76 %
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Table 13. Jaw tag data and estimated sport fishery exploitation
rates for the Snake River above Lower Granite Dam,
fall 1985 and spring 1986.%

# of Sport % Hatchery
Fish Brand Rel ease Harvest Exploitation Recoveries
Jaw Tagged Group Year Returns Rate {additional)
131 RA~5-1 1783 ? &.9 t4(2)=
109 RA-S-2 198= 9 8.3 il
218 LA-B-1 1983 2o 11,5 2
mean = 8.9
stod. dev.= 2.
199 RA-IV~1 1984 18 11.3 1
189 RA-IV-Z 1934 22 11.4 0
103 RA-IJ-1 1984 17 16.5 e
87 RA-IJ-2 1284 11 iZ2.6 1
mean = 13.0

std. dev.= 2,

* Data provided by NMFS in Fasco and L. Granite Dam.

® Also 2 additisnal recoveries from jaw tags attached at
Bonneville Dam.

® Also 2 recoveries from spawning surveys.
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that was applied statewide tp estimate steelhead harvests for
individual rivers (Gibbons 1987). We did not tell anglers

the actual reason we marked their punchcards, even 1t asked.

We also attempted to mark puncheards from surcessful as well as
unsuccessful anglers, to reduce any biases in our estimates.

The punchcard-derived harvest estimates (Gibbons 1985}
appear to generally underestimate harvest during fall 1984 and
spring 1985 (Table 14}. However, punchcard estimates were very
similar to creel estimates of harvest for the lower Snake River
in fall 1985 and spring 1986 {(Table 15). Although we don 't know
the accuracy of =sither estimating method, the extremely high cost
aof obtaining the data with a creel survey 1s prohibitive and fdoes
not seem to result in a substantial difference from the punchcard-—
derived estimate. Therefore, in the futwe we will not attempt a
cresl survey to ectimate harvest or angler effort for the lower

rLVEr .

The recsults of the creel survey and punchcard*derived
narvest estimates for WDG management section 1468 {above Lower
Gramite Dam) vary, but we have estimates of the accuracy of our
creel survey harvest estimates (Table 1&). The areas covered in
the two estimates are not identical because the creel survey
only encompasses from L. Granite Dam upstream to Lime Foint,
near the Grande Ronde R., while the punchcard section includes
that portion of the river upstream to the Oregon state line.
However , the harvest between Lime Foint and the Oregon state
lipe is not known to be very substantial. Also we had to use
the eatimated percentage of the harvested fish validated with
Washington punchcards, for the portion aof the Snake K. adjacent
to Idaho, to estimate harvest comparable to punchcard harvest
estimates.

IFG Telephone Survey Estimates

We also compared our mid-Snake harvest estimates with those
pbtained by an IFG telephone survey (Cochnauer 1986). W= had to
estimate the percentage of the steelhead harvest for the mid
Srake River that was validated on ldaho steelhead permits. Thas
astimate was then multiplied by our mid Snake K. harvest
ecstimate to arrive at an appropriate harvest estimate to compare
with IFG s estimate. The river areas are not identical in each
states survey. IFG's section 01 (Lower Snake River) is from the
Idaho—Washingtaon state line to the Salmon River while our mic
Snake R. section includes about 1 mile below the Idaho/
Washington border (to Red Wolf Bridge) and only extends upstream
to Lime Foint near the Grande Ronde River. However, IFG harvest
estimates (for anglers with ldaho steelhead permits) in 1984~
1985 are nearly as high as our total mid Snake R. harvest by
both Idabko and Washington anglers (Table 17). Their 19B85-86
estimates show less disparity with ow estimates. These
comparisons indicate that: 1) either the harvest 1n 1984-85
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between Lime Foint and the Salmon R. was extremely high, or

2) the telephone surveys overestimate the harvest of fish from
the mid Snake River. Unfortunately, the inclusion of the river
section between Lime Foint and the Salmon K. in IFG’'s survey
makes any comparison of the resulits of the two harvest estimates
relatively speculative.

CONCLUSIONS

The formulas we used to calculate variance and
confidence limits for the harvest estimate were based on the
assumption that angler effort and CFUE data were collected by
separate, independent, randomired data collection procedures,
This is not always true for boat anglers, and it is rarely true
for shore anglers, because anglers were often interviewed as they
were encountered during angler effort counts. Thersfors,
thaoretically we should add a covariance factor in our estimates
of the variance gf the harvest. We are attempting to identify
the correct covariance formula for future creel surveys. Also,
due to an oversight all strata CFUE's were calculated with
incomplete trip data only. Monthly and season CPUE s include
complete and incomplete trip data. Nevertheless, we are reasonably
confident of our angler effort, CFUE, and harvest estimates for the
Snake R. above L. Branite Dam (section 1&68). The calculated
confidence intervals for monthly and seasonal totals are better
than we had expected they might bhe. We plan no major changes to
our creel survey design next yvear for this river section.
However, the lower Snake R. creel suwrvey is another matter.
Difficult, isolated access areas, and a sporadic, disjunct fishery
have resulted in poor accuracy of our estimates. A substantial
increase in sampling effort would be necessarv to achieve
reasonable estimates of CFUE and harvest. Costs for such an effort
are prohibitive and the fishery is presently too small to Justify
an increased sampling program. This has convinced us to use WDG's
punchcard harvecst estimates for the lower Snake River (sections
1&4-167). We will occasionally sample angler creels along the 1ower
Snake R. in the future to determine the composition of the catch and
to retrieve tagged fish.

It is obvious that steelhead anglers are benefitting from
Lyons Ferry Hatchery programs by the number of LFH cwts that
were estimated to have been harvested. The harvest of LFH cwts
this run—-year is substantially above the 1984-85% estimates. Yet we
are concerned by the low estimates of sport fishery exploitation
for several steelhead tag groups from LFH, as well as the large
number of branded fish from our Tucannon K. releases that winter
above L. Gramite Dam. We must emphasize that the exploitation
exploitation rates because some jaw tags recovered in the harvest
undoubtedly were not seen by WDG or returned to NMFS. However,
we believe the error to be fairly small so we think the
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exploitation rates presented are a fairly accurate representation
of the actual rates for LFH steelhead above L. Granite Dam.

ODur estimates of the percentage of wild steelhead in the
harvest may be a slight overestimation because of the presence
of unmarked hatchery steelhead with no deformaties in the dorsal
fins., Some of these fish are likely to be LFH steelhead. This
problem should be insignificant in the future as most, or all, of
the hatchery fish are fin clipped. Fin clipping of all hatchery
fish could also resclve problems with the classification of
hatchery fish in our scale analysis. This may enable us to
accurately estimate the percentage of returning wild (natural)
steelhead that smplt after 1 year in freshwater.

At present, comparison of our creel results above L.
Granite Dam with either WDG or IFG statewide harvest techniques
{(for estimating harvest for individual river sections) is not
completely appropriate because of differences in the river
sagments included in the estimates. The large differences in
the punchcard and creel estimates may reflect: 1} that the
punchcards that are returned to WDG do not accurately represent
the average catch per angler, or 2) that the bias correction
factor (to account for successful anglers being more likely to
return their punchcards) and/or the punchcard return rate applied
statewide is inappropriate for the upper Snake River. We encouraqge
WDG to create a new fishery management section that would separate
Lower Gramnite Reservoir {from the more natural portion of the
Snake River above Clarkston. This would be more practical for
fishery management considerations and greatly improve our
ability to compare creel survey results and punchcard harvest
estimates. At some point in the near future we wish to use the
punchcard harvest estimates for all areas of the Snake River,
if possible, so that we can emphasize sampling other steelhead
fisheries in southeast Washington where no data exists.

We are interested in a better comparison of our harvest
estimates from our creel surveys with IFG's telephone survey
estimates. This require=zs a change in the area of river
included in IFG's lower Snake R. section, so that the Snake R.
from the state line at Clarkston upstream to the Grande
FRonde K. (or some portion of that area) is separated in their
harvest estimates. A valid comparison could help IFG
evaluate or fine tune their telephone survey as well as
enable us to evaluate their method as a possible replacement
for our expensive creel surveys.

Also, we will attempt to obtain the all the cwt data from
IFG3 creel checks for steelhead retained on the Snake River. IFG
has not expanded any of the cwt data for steelhead caught by
Washington anglers. These data are important and at least should
be reported for other agencies to use. We may be able to
incorporate the data into our cwt expansions for the mid Snake
River.
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We will evaluate and report return rates of LFH steelhead
as well as estimate the total sport harvest of LFH steelhead in
the project area in Part II of our 1985-86 Annual Report.

We attempted to evaluate the effects of the Corps of
Engineers dredging program on steelhead fishing during January
through March 31984. However, the unusually high, natural
turbidity in the area near the confluence of the Clearwater R.
precluded adequate opportunity to evaluate the impacts of the
dredging on steelhead fishing near the Port of Clarkston.

Severe turbidity in the Snake River downstream of the

Clearwater was caused by frequent rain and an early snow melt

in January and February. Turbidity was usually attributeable
to the Clearwater R. but on some days the Snake R. was muddy
while the Clearwater R. had relatively low turbidity. Anglers
were cbaerved on several occasions fishing in the clear waters
of the Snake River just upstream of the turbid waters from the
Clearwater River. We did observe that the large dredge produced
a wake of 4 to 5 feet while in transport. We feel that this
wake could be a substantial safety hazard for ococupants of small
fishing craft in the area and thus may affect steelhead fishing.
The impacts of dredging activities on the steelhead fishery will
be monitored in the future, as the opportunity arises.

Mext year we will conduct ocur creel surveys on the Snake
(section 168) and the Grande Ronde rivers in Washington. We
will further examine the exploitation rates and cwt
recoveries for LFH steelhead. Recoveries abaove L. Granite
Dam of branded Tucarmon R. releases will also be compiled to
determine if we have a serious straying problem with those
fish.
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AFFENDIX A: ANGLER CDUNT FORMS

1. Lower Snake River {(plus L. Granite)

2. Mid Snake River



ANGLER EFFORT SURVEY---LOWER SKAKE RIVER -- 1985

DATE - ROUTE___
CENSUS TAKER WEEKEND, WEEKDAY DAY
STARTING POINT STARTING TIME
_ NO, OF ANGLERS
LOCAT ION NO IKTERVIEWS TIME SIHORE EOATS - COMIENTS
WEATHER: air temp time wind
sky ~0-10% cloudy 10-50% - >350% other water clarity
ACTUAL ANGLER

DAYLIGHT
DARKNESS

ADDITIONAL COMMENTS:
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APPENDIX B: Angler interview data form for steelheed creel survey
on the Snake River fall 1985 and spring 1986.

Cane 558 000 . ANGLER SURVEY FORM ° 34356
- TR | aOAT | meONE | TOTEL WT:&-
water: Snake K. SECTION: Zﬁﬁ_._mld_ county: _158%¥in g ¥ L
pATE: M0_/0_ DAY /7 vr. 19 85 wrerviewen. L) ¢__2]e A
FOR PARTY FOR EACH ANGLER IN PARTY — QObtain Individual Inlormation
e :‘“ wouns| AETE ’:n_:s'?' A E gi EE -.-: "'Iu TOTAL LENGTH (contimeters)
] S HH st FIFYFE £-93] ¥ 3'50 u:ﬂl?ns'gg 1 :::I- AR RS I 7 '8 |
2 [toglvl la2.1] M EBlLlsy! | 10 g A
A o] v BiLlspl | | Ip . A
2 [ se? 257 vip lsyldigd $2s123 m B 7 lw
1 1351+ BiylsHl | | I ' B
v 2.5~ B L]sH r B
) Juisiel 1) 3] v S Bls | : c
r2col |5y v BiBlaWw: — 1] 4o | — | F clr.r
v 154q] [ Blslsy! | c
! 115 qvl | — V] SR ' c !
i i ed ‘FQ( /A lf T G .
- g ' .4
i Y )
{P=Phunk, D =0rify, 8=Boat, §= Shore, T=Tuba~\ , ¥ B=Bait, L=Lure, F=Fly | Y-8=Subiegsl, L=Lagal, O=Cveiagal







OCT. 29, 1986

TO: ALL INTERESTED PARTIES:
FROM: GLEN MENDEL, WDB gwwM

RE: CORRECTED CREEL ANALYSIS METHODS AND EXAMPLE PROBLEM

I have provided the necessary formulas and worked an example
with actual data for opening weekend on the North Fork of Asotin
Creek, 1985. Dr. R.K. Steinhorst, our consulting statistician from
the Univ. of Idaho, has guided us in our analysis and reviewed this
example. However, I am solely responsible for the accuracy af the
calculations. Additional information or changes may be forthcomming
in the future, but I wanted to get this all on paper for my use,
and to respond to inquires regarding our creel analysis methods.
The primary reference used for pur statistical analysis has been:
Scheafter, Mendenhall and Ott. 1979. Elemsentary Survey Sawpling.
Second Edition, Duxbury Press. Page numbers listed in the margins
of the following example analysis are fraom Scheaffer et al. 1979.
We also used Barrett and Nutt. 1979. Survey Sampling in the
Environmental Sciences: A Computer Approach. COMFress Inc., as a
secondary reference.

We have used both Party and Daytype (or AM and PM) as
sampling units for the catch per unit effort (CPE) analysis for
various creel surveys. Daytype is preferred as the sampling
unit because the N (number of days available) is known, whereas
the N (number of parties available) is unknown when parties are
used as the sampling unit. We have been forced to use parties
as the sampling unit for CPE on our Snake R. steelhead creel
because we are obtaining CPE data from interviews at boat ramps,
interviews from a boat by Idaho F&G, and our own boat surveys.

We do not feel that our ramp data provide an appropriate CFE

for any given day, therefore, we can’t use daytype as the

sampling unit for CFE. Our catchable trout creel surveys do
provide a reasonable CPE for each day and daytype is appropriate
for CPE in those cases. I must admit that party has been used for
the CPE sampling unit (8SU) for catchable troput in the past, but we
feel daytype is the more appropriate SU now.

Note that in this example (Table 1) the largest
variability in the harvest estimates comes from the party CPE
variances. This is probably always the case with our creel
surveys because many anglers release fish whether they are
required to or not. CPE and Harvest is based solely on retained
fish. #Angler behavior (releasing or retaining fish), and
angler ability is highly variable.

We usually use 2 to 4 angler effort counts par day as
subsamples for our estimate of angler effort each day. Our angler
effort estimates usually have acceptable comfidence limits, at
least for months, or other combined strata.

Most of our sampling effort needs to go into collecting party
CFE to reduce the variability in our harvest estimates.

Actual calculations follow Table 1. All Angler effort
estimates and confidence limits were calculated with daytype as
the SU. Only CFE SU and its analyses were varied in this example,

If you have questions, problems, or corrections for this
example my phone number is (208) 882-7214, in Idaho.
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Table 1i: UNIT
COMPARISON OF CREEL DATA ANALYSIS WITH PARTY OR DAY AS SAMPLE UNI
DAY as sample anit =
Estimated )
angler Estimated .
effort g5 % CPE 95 % Harvest 95 %
(angler hrs) CL (Fish/hr) CL (fish) cL
AM 264.375 * 58.475 0.82340 ¥ 0.02337 218 + 49
PM 120.750 T 6.063 0.70707 + 0.098B%6 85 + 13
TOTAL 385.125 = 58.771 0.76524 Y 0.05084 295 t 49
wted. ave C (16.6 %)
Nopt additive
PARTY as sample unit
Estimated
angler Estimated
effort 95 % CPE 95 % Harvest e %
(angler hrs) CL {Fish/hr) CL (fish) CL.
AM 264.375 4 58.457 0.823a0 £ 0.49947 218 4+ 141
M 120.750 + 6.063 0.70707 ¢ 0.43223 85 + 922
>

TOTAL 385.125 * =8.771 0.76968 Y 0.33173 296 * 136
( (36.0 %)
N

ot additive



NORTH FDRK ASOTIN 1985

OPENING WEEKEND

(5/25-5/27)
**% ANGLER EFFORT DATA xxx
AM  (0400~1330) PM (1330-2030)
# TOTAL DAILY . ?5?5[‘”‘“55?[?’““
DATE | COUNTS ANBLERS MEAN !  COUNTS ANGLERS  MEAN
: :
5/25 1 o 19 9.5 1 . 11 5.5
S/26% | 1 14 i4 : 1 6 6.0
: MEAN = 11.75 ! | MEAN = S.75
: STD.DEV = 3.1872! STD.DEV = 0,353

* usually at least 2 counts per 1/2 day, but a problem during data
collection precluded conducting 1 scheduled count each AM &
FM.
**********************************************************************

AM STRATUM n =2 AM's sampled N =3 AM's available

adj.stratum mean = 11.75 % 7.5 hours available = 88.1250 angler hours/AM
std.dev = F.182 * 7.5 hours avail. = 23.8650 angler hours/AM

2
-~ variance of mean = S2g. = ’Ea;_ (? 4)[ ‘rhi)
n, N,

g 36 = 94_923 angler hours

—— 93 % confidence limits for mean = Q VS:_
[ 4

= * 19.4857 angler hours

~- Total angler effort = T, = (angler hours per AM) * N =(p()(2‘)

ng 41 > 4,3750 er

h
/.2 - Y2
—-— variance of Total = §2_, = A)l (%f)(—%{—— ov (NC XS)Q)
t o

= 854.3070 angler hours
. 2
-— 95 % confidence limits for Total angler effort =(N£>(-1 Vsii )

= 706 _an

bbb E st s bt el a2l st 2 2 s R R R R R R Y



FM STRATUM n =2 pm's sampled, N =2 pm's available

- adj.stratum mean = 35.75 # 7.0 hours available = 40.250 angler hours/FM
std.dev = 0.,3536 #* 7,0 hours avail. = 2.4730 angler hours per FM

— variance of mean = S22y, = 1.02109

-— 95 % confidence limits for mean = + 2,02098

-~ Total angler effort = Ta (angler hours per AM * N) = 120.7350

angler hours
—— variance of Taotal = 52,5 = 9.18983

-~ 98 %L confidence limits for Total angler effort = % &.06294 ang. hrs

bk s At LS b s s SS L ER s aE RXE LR L EEEE T

COMEBINED AM AND FM n = 4, Ne =£ N; = 6 AM’'s & FM's available
during opening weekend

- ! —

pg&2 ++ STRATA MEAN = Xavr =A i UL 9y ov _é’z;'__ = 6£4.1883 angler

3

Ak hours
pg 64 ++ STRATA TOTAL (total angler hours effort in AM & PM combined )
Ter = (D,)(Xsr\ ov Z_TZ =_385,125 angler
hours

2 |

pg &2 ++ SUM OF N.=8g,= = Z A),: S;. = B863.496
(4

1 2
} é 2N -0y =
++ VARIANCE OF STATA MEAN = S23o- =/N’ /Uc R "‘,‘,‘:’

3

pg &3 2 2
oe AR £ NS
3 = 23.986
++ 95 % CL for STRATA MEAN = o1 V/ 5; = + 9.795
sT
- . -2
pg 64 ++ VARIANCE OF TOTAL = S%Tmr = 2 Mz(ﬂt -5 >= 863.49069
[ 4 M‘- n, .
pg &4 ++ 95 % CL for STRATA TOTAL = 2 1}'5—,—— =+ 398.7706 a‘:'ngler'
rs.
Ts1

AM and FM did not contain the same # of hours, therefore, it would
have been preferable to do the combined AM % FM calculations with N and n
representing hours per AM and PM (7.5, 7 hras., respectively) instead of

using AM and FM periods (N = 3, n = 2) as was used above.



#%% CATCH PER EFFORYT »*xx  WITH AM & PM AS SAMPLING UNITS
AM STRATUM DATA
: # # # FISH FISH
DATE ANGLERS PARTIES HOURS KEPT RELEASED
(Z,) (X4) (Yy)
5/25 20 12 28.95 23 &
5/26 21 14 17.6%5 15 3
41 28 45,15 I8 e
Zy, _ =
—— CATCH PER EFFORT (CFE) = r = =~~% = ===w = 0.8234 fish / hour
ZX; 46.15
N =3 AM's available
n =2 AM's sampled
X4 46.15
T e = 23.075 hrs. of effort / AM
n 2

~-— VARIANCE OF CFE

VAR-. = (23 - (0.8
(
* -
{
-—— 95 L CL = 2 VVAR,;

b a s b Ll 2 LIS LY LT

FM_STRATUM DATA

VAR -1 = 52,, = f(};:::*&)z(-%;—n)(@

234) (28.35))= + (15 -

(0.8234) (17.65))=

23.075=

= 0.0001365 = 52,

= + 0.02337 fish per hour

LR S Lo LI EETTEEEE TR IR R EEE YT g

: # #
# # # FISH FISH
DATE ANGLERS PARTIES HDOURS KEPT RELEASED
(Z4) (Xy) (Yy)
S9/25 12 9 17.4 14 12
S/26 13 _Z 22.2 _14 8
235 16 39.6 28 20
28
-—— CPE = r = ==~- = 0.70707 fish / hour
19.46
39.6
n = 22 N =3 Uy = ———= = 19,800 hrs. of effort 7 FM
FM's sampled PM's avail. 2



—- VARIANCE OF CPE =VARr.2 = 5%_.2

VAR.= = (14 — (0.70707)(17.4))% + (14 — (0.70707) (22.2)%
(3-2) 1
% - * - = ,0024485 = 5%
(3%2) 19, 800=

—~— 95 % CL OF CPE = i_0.098964 fish / hour

***********************-!-***********************************

STRATA CPE _FOR AM_AND FM COMBINED

## Ne = i Nt ov Z ”ST" = & AM's and PM’'s available
[ 3
#% CPE = rmce = ! . .
/Nt i .N‘ e use wted. ave. pg 62
pg &2 (Y {(0.B234) + (3 QL TOT0OT7)
= e e e = 0.76524
s-! .

¥% VARIANCE rae = S2ree = /’N: (( p;‘)(l/w Y;) +( p;’)( Vav Y’_.,))
ox ,sz 2{ ())5%)<iVAr f&)

pg 62 = e ((9) (0.0001365F) + () (0,0024483)) = 0.00046463
5.3 *%x 95 % Cl. FOR STRATA CFE = & VVar Mac = 4+ 0.050B4 fish / hr

*************************************************************

w2% HARVEST ESTIMATES AND 95 % CL  #*%

AM_STRATUM

— EFFORT(ri, #* CPE -1, = HARVEST cam:

= 264.375 angler hrs % 0.82340 fish per hr = 218 fish
harvested

—— VARIANCE w = 8%, = (T; 2)(5'(;‘!) + (r£a><573£> t (515 )(S"t)

3 96 NI I IE I I I I

* personal comm. * where 1 T, = TOTAL EFFORT (angler hrs) fo
* * ith stratum
# with R. K. Steinhorat#® G, = VAR, OF R or CPE for ith
prpvgmrpve i SR S R R L L R R L R S ok stratum
r. = OPE for ith stratum
S52,, = VAR, OF TOTAL EFFORT

for ith stratum



-— VARn = 5=, =

(264.3750) =(0.0001365) + (0.8234)2 (854, 2070) + (0.00013465) (854, 3070)

588.8667

- 93 % CL FOR AM STRATUM HARVEST = & VS,’ = 48.53 or + 49 fish

**'l--l-************-l-*********'l'*********************************

PM STRATUM HARVEST

—= HARVEST = 120,750 * 0.70707 = @85 fish

var.of effort total
var.of CFE

9.18983
0.0024485

HE |

—= VARIANCEn = 40.317345
== 99 %4 CL OF FPM HARVEST = 12.7 or + 13 fish
************************************************************

COMBINED AM AND PM HARVEST

—— HARVEST = 3285.125 # 0,76524 = 295 fish

var. of effort total = 8&63.4940
var. of CPE = 0,0006443
-— VARIANCE,, = (3835. 1285)2 (0. 00064563) + (O.76024)2 (BT 4960) +
(0.00064463) (8463, 4950) = &02.07446

49.07 ar

T= 95 % CL OF AM & PM STRATA HARVEST = 4 ya -~
. " 49 FISH

1+



%% CATCH PER EFFORT %%
WITH PARTY AS SAMPLING UNITS

AM STRATUM DATA ——- See page § for actual data (same as with
AM % FM as sampling units
8 See
CPE = r = i-——yi = ——— = 0.8234 fish / hr /
ZX{ 46.15 Table 2C
46.15 ‘
W= =——— = 1.7750 hrs. of effort / party during AM’'s
26 n = 26 parties sampled

777 parties available

VARIANCE , = = g ()h ~v X)) (_,._.-><_.._.——>

sum 26 dlfferent (71 - Xt)

H

= 127.72018 |
i
. : p—————mp
=(IJ; 7 0**)(——‘-'26>( ,_-”5:> = 0.06237
-1
95 L CL = 2 = + 0.49946 fish / hr.
QVsq
***************************************************************
FM STRATUM DATA ~—— See page § for actual data (same as with
AM & PM as sampling units
28
CRE = p = ——w= = 0.70707 fish /hr See
TG, 4
39.6 Fable 3¢
U = —=——— = 2.4750 n = 14 N = 777
16
x !
2 ( . - ! _
VARIANCE ~ = Sg = Z y \’X«.> (’W)( h‘)
sum 16 different ( . _vx- 2 = 48.66381
L%. 04381 ( = 0.086705
TL-1 )( /&) 2.9750*
9“_ '_ = = - 1
5 %4 CL 3 0,0#0705 + 0.43223 fish / hr

prragrgvgegegeg g s S e e T SR P E S S S S EE L L S L E L S LR R L A LR bRt f R



TABLE 2C

N. FORK
OPENING K€ 1985 AM

PARTY HOURS  FISH sun
CRITERIA RANGE SIE  FISHED CAUBHT (Y-rD}*2  TIME

+N13<=¢
00
1300 PARTY HOURS  FISH St

DUTPUT RANGE SIIE  FISHED CAUBHT (Y-rD)~2  Time
1 0.0 0 0. 0048 803
2 100 0 0.4780 821
i 0.5 ] 12.075% LXF)
L1 1 0.008% 716
2 .00 0 M2 1308
! 1.5 3 LU 1
I %0 4 1.0728 1118
1 02 ] 4.7216 114
3 %00 ] 1H.6323 15
2 300 o 61087 114
2 500 0 b.101% 1154
1 3.5 0 8.305¢ 1202
2 LN 3 13,7548 705
i 03 0 0.1595 750
1 2 )] 6.0271 810
2 4% 1 0. 3451 820
1 010 0 0.0068 1030
2 0,2 0 0.0274 1050
1 0.4 0 0.1085 1090
2 Lo00 2 1,384 1500
I 0.5 i 0,341 1130
2 300 ] 6.1019 1130
2 2,5 i 1.1204 1145
1 L0 ¢ ¢.6780 1200
1 L5 0 £.525% 1205
2 5.00 5 0.77%7 1209

partiesinl= 26

anglers = 41

total hrs effortiXi= 46,15 127.72018 = Sua

fish caught (¥} = 3 0.05237 = Variance

C/E in fish/br (r} = 0.8234 0.4994b = ST ELIF €

ave effort/party tyi= 1. 7750 0.93 = Fish/angler



“TABLE 3C

NORTH FORK ASOTIN

OPENING ¥E PH
- CRITERIA SELECTION
DAY TRIP ANGLER TINE
TIPE IOMNE TYPE  TYPE OF BA
2 2 2 2 2
PARTY WOURS  FISH Sm
SIZE  FISHED CAUBHT  (Y-rI)*2
1 0.30 0 0.0430
2 T 0 24,4975
1 0,30 0 06,0430
I &0 4 0.0388
1 0¥ 3 7.3830
1 0,30 2 3.1963
I 0.8 1 6.3318
1 1.50 3 3.7612
1 1,00 i 0.0838
3 L ? 0.882%
1 062 0 0.0200
240 0 7.9
1 350 0 b.1244
2 B.0O b 0.1179
2 L0 { 1.251
2 2,00 S 12.8584
partiesini= 14
anglers = 25
tota] hrs effortiX)= 319,60 68,65381 = Sua
fish caught (1 = 28 0.04671 = Variance
C/E in fishfhr (r) = 6.707¢ 0.43223 = 991 CL OF €
)

ave sffort/party (u)= 2.4750 1.12 = Fish/angler



AM AND PM COMBINED WITH PARTY AS SAMPLING UNIT

# # # FISH FISH

DATE ANGLERS PARTIES HRS KEPT REL
(Zi) (Xi)  (Yi)
5/25 32 21 45,9 37 18
5/26 I4 21 39.85 29 12
&b 42 B5.75 &b 20
&6
CPE = —— = 0.76968 fish / hr See
85.75
U= ——— = 2.04167 hrs. of effort / party
4z n o= 42 N = 277
. -y 2
verionce = Z ( yi - Y"X‘) (%)(—-—::3)
n -1
sum of 42 different . _ SN2
(_yc Y‘X‘)
= 197.47377

(/?2-24‘7’??2)(_#13)(20‘1’,67_9 = 0.02751

95 % CL = + 0.33173 fish / hr.
ppnpnppgvppeppnpnppe R T TR FEE T EE L LS L S S AL S KA R A R
HARVEST WITH PARTY AS THE SAMPLING UNIT

AM STRATUM

HARVEST = 264.375 % 0.8274 = 218 FISH

var. of effort total = 854.307
var. of CPE = 0.06237

VARIQNCE“m SAME FORMULA AS ON PAGE G

= (264,3I75)2(0.06237) + (0.B234)=(854.307)

+ (B854.307){0.06277) = 4,991.790197

IV vor n = 141.3052 or + 141 fish

25 % CL



TABLE

PARTY H
SIIE  FISHED
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0
0
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0
1
0
0
3
0
0
0
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]
2
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2
0
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b
1
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sun
{Y-r2)*2
0.0039
0.5924
13,0494
£.0235
2.3694
3.4058
1.5108
44, 84BA
8.5680
5.3317
5.3347
1.2570
1b. 308
0.1481
0.0237
0.3784
0.00%9
0.0237
0,098
1.5137
0.5704
5.3317
0.8541
0.5%24

1,339
1.3262
0.0533
29.0219
0.0533
0.3820
7.207%
3.1297
6, 2897
3.40%8
0.0530
0.7148
0,923
9.4783
1.2570
0.0248
1.7138
11.9760

19747377 = Sus
0.02731 = Yariance
0.33173 = 951 CL OF C/E

1 AR a Fiabh lann) an
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FM_STRATUM HARVEST

HARVEST = 120.750 * 0.70707 = 83 FISH

2.18983
0.046705

var. of effort
var. of CPE

nu

VARIANCE = 684.00882

95 % CL = 52.3835 or + 52 fish

COMBINED AM & PM HARVEST

HARVEST = ZB35.145

*

0.76968 = 296 FISH

8673.4960
0.0273109

var. of effort
var. of CFE

VARIANCE = 4,615.46141

25 % CL = 135.87662 or + 136 fish
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Appendix B. Lower Snake River creel survey data,

Table 1. Lower Snake River angler effort data, fall 1985 and spring 1984,

Boats _Shore
Day Mean No,  Mean anglers I steelhead Estimated Nean Na. 1 steelhead  Estisated
Wrs. type® Hgst, of hoats per boat® anglers® steeihead of anglers  anglers® steelhead
Month avail.® in,N)€ sec,® (std. dev) (% intervs.) (4 intervs.) angler hrs/mon™ (std. dev.) (¥ of intervs) ang.hrs/son”

£l

Sep. 13 NE 164 2,67 10.76) 2,00 {1}® 50.0 (4)® 104.13 20.33 (8,51} 87,7 198)  1073.55

(3,8) 185 &.00 10.50 2,00 (&%  20.4 (280  7200.30 .33 (.100 43,9 (107 798.47
166 717 (.75 - {0)® 0.0 (8%  279.83 3833 (2.23) 79,5 (156 2190.8f

167  9.50 (6.38)  2.00 (2® 500 (81 331,50 5.50 (4.82) 944 {18) 40498

2,00 (91" 250 (4B)® 915,56 1468.20

WG4 0.89 (0.3 2,00 (1)® 1000 21  375.49 9.25 (1580 9.8 (700 1785.%7
(4,16) 165 2.00 (0.51) 2,50 (3I® 714 (11®  gSE.72 5.63 (2.78) 53,6 (6%)  627.68
(3,110 168 LI7 (L16) 2,00 (D" (06,0 (1)®  344.19 3633 (153 8.9 (132 3936.09
167 0,38 10,33} 300 (1)® 1000 (3)* {129 3.50 43.12)  25.0 (16 125.13

2,44 {BI% 846 LI 1894, 10 _ 8475.37

Oct. 11,5 ME 154 1,00 (1.08)  4.60 LD" 400 (10) 82. 06 11.63 (5.31) 875 {B0)  936.22
(4,8 165 125 (1260 2.00 (6)°  58.3 (19) 143,59 15.75 (8.57)  55.7 (1220 807.09
166 4.25 (3.62) 267 {3)% S04 4997 33.88 (10.30) 4.4 (1950 294241

167 5.50 (1.68) 2,09 (11)®  §A.5 (26) 998, 16 8.50 {1.23)  43.8 (48} 34232

2.23 21" 1728. 14 5028, 24

WD 166 017 (0.50) - (01® - Q)@ 89.13 LIT 370 881 B4 97001
(9,23) 183 0,11 10,220 --- (0% - (pe 45,95 3.47 {2,260 55.6 (S} #5.75
18,23) 186 119 (L3O 2,00 {Si* 78,9 {13) 483,28 20.31 {3.93) 4.5 (273}  S07a.54
167 1,19 {103} .00 (®  B0.0 (10) 502,76 238 (2.9 48,2021 ¢ 304,67

.00 (9% 78,3 {23 110012 . 8818.20

Nov. 10 N L6h 025 10.500 - (01® - qp)e 56.45 275 (4.86)  80.0 {200 242,00
(4,110 165 3.62 (4,050  2.00 (5)®  100.0 (121  §20.29 10.00 12.86) 797 {sA)  876.79
(5,110 168 4,20 (2.85)  2.25 (4)®  100.0 (D 95172 15.20 410.32) 987 {122)  1417.15
167 5,00 (3.38) 2,00 (71"  100.0 (14)®  1133.00 5.00 (2,99 20,7 (2} 119.35

206 (17" 100.0 (350" 2981.66 2854,97

W64 0.25 (0.29)  --- {018 - ()8 79.33 0.88 €0.75)  100.0 (8)% 13247
9 185 113 (1030 1,50 (1% (00,0 (2} 3569 8.13 12,59 73 WS 85173
(5,19) 166  0.80 (L.53) 2,00 (1)®  100.0 (2)®  253.B4 1,05 17.71)  93.6 (110}  1985.13
167 250 (1471 == (0% = (% 793.25 2.83 12.39) 5.0 (200° 39576

167 (1% 100.0 (MM 1483,38 79.2 (183)% 334709

Dec. 8.5 ME 1bd LALLM - (0% — 0% 230.56 0.75 (0.35)  100.0 (3 83.75
(2,100 165 7.75 6,000 2,00 (15}  100,0 (30)  1317.50 12,75 10.35)  100.0 {28)  1083.75
186 5.00 (141 2,00 (% 1000 {81  972.25 175 (1,060 100.0 (20) 318,75

[67 9,50 (4,950  2.37 {22.0) 100.0 (51}  1873.40 425 247 100,0 (28) 381,25

217 0P 100.0 (B9 434371 1827.50

Wted 033 (0.2 - (0% — (@ 130.77 0.00 10,000 - ()  0.00
(3,210 165 3.50 (2,78} 2.00 (31 100.0 (6)®  1386.95 1,83 (L.81) 1000 (5) 32856
166 1,94 10.31}  2.08 (120%  100.0 (75) 768.76 7.38 {2.66) 100,06 (49} 13133

167 5,88 1193} 2,50 ()% 100.0 (200  2726.34 5.75 {1.85)  100.0 310 10238

2,22 (20M 100.0 {51  5012.82 270,37
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fopendix D. Lower Snake River creel survey data. )
Table 1. f{conmt’)
Rojts Shore
Bay Mein No.  Mean anglers 1 steslhead Estimated fean Mo, 1 steelhead  Estimated

Hrs. type® Mgst. of boats per boat® anglars® steelhead of angiers  angiers® steelhead
Month avail.® (n,M)S sec.® (std. dev) (% intervs.} (F intervs.) ingler hrs/mon” (std. dev.) (# of intervs! ang.hrs/aoe”

dan, 10 NE 164 0.17 (0290 -~ (0)® - {g)® 36,10 0.33 10.58)  100.0 (D) 33.00
{3,101 165 0.67 (0.78)  1.50 {3)®  {00.0 (3)® 135.41 3.67 (L33 1000 {21} . 367.00

4,100 146  5.83 t4.61) 2,50 {51®  100.0 (5)® 13539.01 10,25 {1,85)  100.0 (s4)  1025.00

167 20.38 (15.12) 2,40 (25)"  100.0 (601®  4890.00 13.75 {9,751 93.% (114)  15973.00

2.33 43" 100.0 (583" £443.33 3000.00
Wb 164 0.00 (0,000 --- (Q1® -~ (e 00.00 6.00 (0,00) - {08 0.40
(3,2 165  0.30 (0.8}  --- () —— ()@ 231,00 3.00 {1.50) 100.0 (14} $30.00
H20 166 1,33 10.58  --—- {0 - (p)® 615,85 2,88 12,46} 100.0 (21) 404,80
167 4,83 (2.9 2,20 (50®  100.0(11)% 213,75 6.73 (3.49) 9.3 {53 1345, 08
2.20 (3)"  100.0 (1P 2983.40 97.7 (BB\M  2599.85
feb, 10.5 WE 164 0.00 (0.00) - ()%  -— (e 0.00 0.17 (0.2 0.0 (1)® 11.3¢9
3,9 163 0.3340.79) -~ {(0)® - ()" 81.03 9.487 (1.19) 75.0 (8 53.38
166 1,83 (L8911 2,00 (21*  100.0 (4)® 445,04 1.30 (4,81} BO.9 (47) 573,30
147  B.29 (3.2  2.41 (33) 100.0 (8m) 044,69 13,1 (7.78) 87,6 (89 [134.78
2,50 {351 100.0 {f0)*  2571.74 85.0 (180) 2302, 20
WP 164 0,00 {0.00) --- (D1* - {D)® 0.00 0.00 (0.00) Sl [ L 0.00
(3,19} 185 0,00 {0.00) --- {(0}® - (Q)® 0.00 0.17 {6.29) 0.0 (1)® 3.9%
(4,19) 165 0,00 (0.00) 2,00 (1}*  100.0 (2)® 0.00 2,13 .32 73,1 (2N 394,69
167 117 {0.71) 1.80 (51  100.0 {%)° 425.32 6.67 (2.89) 98.0 (49) 1303,67
183 (61" 100.0 (11w 123.32 %6.2 (79} 1729.75
Mar, It NE  fad no counts Ao counts
(0,100 185 ho counts 7o counts
{4,10) 166 1,38 (2.143 - {(D)® 0.0 (1) 0.00 17.50 22,52} 15.1 (104}  290.48
167 0.73 (0.%%) - ()" 0.0 (210 0.00 1.78 (2.63) 1.6 (B4} 30.81
--= ()M 0.0 (14)m ¢.60 33148
Nl la4 no counts 0 counts
(0,211 145 no counts ne counts
(3,210 146 0.00 10.00) === {0} 0.0 {2 0.00 167 (2.4 100.0 {3) 385.77
(&7 0.33 {0,291 2.00 (1) 100.0 (2} 133.85 4,57 (0.33) 1.8 U7 121.88
153.85 513,06

# Derived by using & sunrise-sunset table iNautical Aleanac Btfice, U.5. Naval Observatery, Washington D.C.} and
adjusting it according to angler behavior, if necessary,

B WE = Weekends and major holidays. WD = Meekdays.

€ n = The nusher of days saspled, and N = the nusber of days of that day-type available per sonth,

D Managesent sections as indicated in the fishing requlations and on steelhead punchcards. 164 is below Ice Harbor Das
and 168 is above Lower Granite Dam. All sections change at sach das,

E Calcelated from angler interview data.

FCalculated by multiplying constants Ihrs/day, and/or anglers/boat, percest steelhead angling, days/aon.) by the sean
nusber of boats, or aean nuaber of share anglers.

6 Used cosbined estinate for all agst. sections within this daytype, angler-type and sonth -- saal) sasple size or no data

K Cosbined average estimate far all sections, within daytype, angler-type and sonth,
I Mot cosplete tor Sep., began creel survey 9/9/85 for sections 164 and 145 and /14785 for sections 166 and 147.
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Appendix D. (cont’}

Table 2. Lower Snake River steelhead catch rate data and estimated harvest,
fall 1989 and spring 1985,

No. of  fngling Steelhead Catch rate Estimated no.
Mgst, Angler Anglers hrs. kept {CPUE) of steelhead
Honth Day-type® scection® type interviewed expended (released) fish/ar® harvested®

Sept. ME 164 boat 2 2.08 0 (0 -- 0
shore ] 195,02 - 144 0.01338 17
163 haat b 16.50 00 . -- 0
shore 47 130.20 L 0.01140¢ 9
186 boat ¢ 0,00 0 {0 - ]
shore 124 336,65 5 (4 0.01485 I3
167 boat i 16,20 I - 0
shore 17 40,58 0 (M 0.0114(® 9
toshined shore 233 70240 8 {4 0.01t40"
W0 164 hoat 2 §,00 ¢ {0 - 0
shore 65 147,90 7 0.04292 17
145 boat 3 2%.00 ¢ {0 - 0
shore 37 145.90 I 0.02058 13
144 baat 2 5.00 0 101 -- it
shore {14 100,43 0 (1) 0.01438% 67
187 boat 3 6,00 0w - 9
shore 4 1.0¢ ¢ W ¢.015638" 2
cosbined shore 722 610,43 1¢ (i} 0. 014387
{ct. NE 164 baat L} 16,00 1 {0} 0. 00552¢E 0
shore 1 167,40 [ {4} 0.01123¢ 11
163 boat 14 16. 40 0 (0 0.005927¢ |
shore - &8 267.60 3 ¢,01121 §
16 boat 8 2:.00 0 0 0.00592% 3
shore 184 492,90 7 4} 0.0142¢ 42
167 boat 23 39.50 J ) 0. 00592¢ b
shore 21 81,723 {7} 0.011238 §
coshined bozt i 16%.00 HIRT ] 0.005%2"
tostined shore 343 979.15 1 0.01123"
[} 144 boat g 0.00 Q (0) 0.02179% 2
share T 172,30 3w 0.0§742 £7
165 boat ¢ 0.00 ¢ (0 0.02179% {
shors 30 80.83 O 1) 0.02015" LJ
{4b hoat 10 19.90 0 0,02179% 11
shore 258 892,30 201D 0.02242 114
167 boat 8 25.40 b0 9,0217%¢ I
shore 13 43,75 1 {® 0.02017 &
cosbined boat 18 45,90 1 (0 0.02179
cosbined shore 373 1190. 19 24 (3) ¢.02017"
Koy, ¥E 144 boat i 4,00 ¢ (0} 0.02177¢ {
shore i5 25,90 10 0.04107¢ 1
145 boat 12 37,50 2 (0 0.02177% i8
shore 5t 15¢.40 & (1) 0.03%44 35
144 boat 9 52.88 I (0 0.02177% AU
shore 118 344,70 14 {1 0, 04062 bb



Table 2. {cont’}
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Ne. of  Angling Steethead Lakch rate Estinmated no.
Wgat. Angier Anglers hrs, kept {CPUE) of steethead
Month Day-type® section® type interviewed expended Ireleased) #ish/hr®  harvested®

Nov. 3 187 boat 14 4.5 0 {0} 0.02177= 23

shore 22 38,00 2{h 0.04107% 3
cosbined boat k] 137.80 3 ) 6.0UTIT
casbined shore 207 540,00 23 i) 0. 04507"

1] 164 boat 0 0.00 0 (0} ¢.01737" |

shore 8 18.43 0 (0} 0.01041" 2

165 boat 3 2.00 0 {0 0.01757¢ 4

shore 33 75.20 1 {0 0.01641" 14

164 boat 2 8.00 4 (0 0.01757¢ 3

shore 103 263.%0 3 0.018%5 32

167 boat 2 17.00 0 {0 0.04757% 12

shore 2 8.00 ¢ 0 0.01841% &
cosbined boat 7 1.0 )] 0.01757¢
coshined shore 146 365,55 & (2 0.0L8417

Dec. NE 164 hoat )] 0.00 (1] 0.07220% 17

shore 3 1.00 ¢ {0 0.01154* i

163 boat 3 138.75 § {0) 0.06485 85

shore y{ | 59.25 0 {0} 0.01154% 13

tbé boat 8 2.0 740 0.07220% o7

share 26 3.3 1 10) 0.01154% 4

1467 boat 1| 247.50 15 {0 0. 056061 114

shore 28 34,25 1 0.05156% 4
coabined boat 8% 429.25 3 o) 0.0722¢0"
cosbined shore 79 173.00 210 0.01154"

W 164 boat ¢ .00 ¢ {0) 0.05817= g

shore ¢ 0.00 0 0.04529¢ 0

65 boat [ 26.00 ¢ m 0.05817= B1

shore 5 1.75 ¢ 0 0.04529% 15

16é boat 2% 4.70 310 0.06423 3

shore L4 131,95 5 {1) ¢.0378¢9 3

167 boat 0 82.00 & (0} 0.07313 19¢%

shore U 121,25 70 0. 05774 b3
cosbined boat 81 154,70 9 {0 0.058177
cosbined shore 85 264,95 12 {1) 0.04529"

Jan, NE 154 boat ¢ 0.00 0 (0 0.03849% 1

shore 2 1.60 0 (0 0. 04438" i

169 boat 3 15,00 9 {0) 0.03049= &

shore A 47,15 ) 0.04458% 16

16é baat 3 21.50 0 (@) 0.03849% 52

shore Y] 140.25 I 0.01872 1%

167 boat 80 101,20 13 {0 0. 04318 11

shore {07 226.95 i4 {0} 0.06149 97
cosbined boat 48 3rn 13 () 0.0384%"
combined shore 1M 391.35 17 Q) 0.04458"
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Tabie 2. {cont’)

No. of  Angling Stealhsad Catch rate Estisated no.
Mgat. Angler  Anglers hrs. xept {CPUE} of steelhead
Konth Day-type* section® tyne interviewed espended (released) fish/hr® harvested®

Jan. KD 164 baat Q 9.00 0 (M 0.01714% 0
shore 9 3,00 9N 0. 04575% 0
143 boat ¢ 0,00 U] 0.01714% ]
shorg 14 22.48 ¢ {6} 0,04475% 29
166 boat ] 2.00 9 {0} 0.01714¢€ 1§
shors 2i 44,30 2 {0 0.04040 H
167 poat 1 93.25 i M g.01714% kY
shore 5t 141,80 g {0 0.05640 7
cosbined hoat i: 38.25 L t.401718%
combined shore 84 213.93 19 (0) 4, 045757
feb, ¥E fod hoat ] .09 ¢ {0 G.06634" ]
shore ] .00 9 {0) §.01627% 0
£43 20at ¢ 6.0 & (0 9.06431% 3
ghare 3 2.45 4 (0 0.01427¢ {
ibh boat & 3.20 4 {0} 6. 08631 10
shore 38 120,10 R 0,01627% g
167 boat 8¢ 407,95 7 (4 0.045684 137
shore 18 i84,70 5{0 ¢.02701 k1
cosbined boat 96 407,15 27 i 0.06031"
cosbined shore 13k 307.25 5 0,01427%
14 164 boat 0 4,00 ¢ (0} 0.07364€ 0
share 0 .00 0 (0) 0,03447% 9
183 bost f 0,00 G (o 0,07364 ]
shere G ¢.00 ¢ () 0.03447F 0
1466 boat ? b. 00 0 0.G7364% 0
shore 7 78. 10 I 0.03842 15
167 boat g 34.75 3 0.08636 LY
shore 4 125.00 §{0) ¢.03200 42
coabined boat 0 40.75 30 0,07364F
cosdined shore 75 203,10 7o 0.03447"
Mar., NE 154 boat ne counts
185 hoat no counts
164 boat 0 4.480 ¢ i aen --
shore 14 8.3 ¢ --- -
147 hoat ¢ .00 G - -
shore 3 1.40 0 —aa --
i 164 bost ng counts
183 baat no counts
146 boat 0 0.00 ¢ 1 —~- -
shore 3 .73 ¢ (0} - -
147 boat 2 a.00 O {0 --- -
shore Z 1.0¢ ¢ == -

¥E = Meekends and major Rolidays., WD = Meekdays.

WDE fish management sections. 144 is below Ice Harber Dan. Sections change at dass.
Catch rate is calculated only for steelhead retained. Toes not include all of Sept.
Calculated by multiplying angler effort lAppendix D, Table 1) by catch rate,

No CPUE, or small sampie size, so CPUE fros cosbined WG aget. secticns was used.
Cosbined CPUE for all sget. sections within angler-type, day-type, and zonth.

CPUE for WE and WD were cosbined because no fish were kept during WB.

o M Mo 0o
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Appendix E. Lower Granite cresl survey data.

Table 1. Angler effort estimstes (and strats varisbles used in effort calculations)
for Lower Granite Reservoir, full 1385 and spring 1986,

Boats Shore

fam § 1 Estisated 4 Estissted
Day- Mean na. anglers steslhead steslhaad Nean no.  stemlbend stealhesd
Hours typed of bosts  per boatd anglingd angler brs of anglers anglingd angler hes

Month Avzil.® (n,N) (std.dav.) (s} (53  per month® (std.dev.} {s)f per aonthe

Sep. 13 RE 10.38 2.0 1 1619.28 19.00 9.8 1345.08
12,60 {2.298) {24) (243 (6.364) (983
¥ {+.09 2.5 a.8 1676.79 5,2t e 52900
(2,11)  (2.M1) 19 (i) {8.057) 1]

get, 115 3 15.25 . 93.7 219,52 44.483 80.9 3651.48
(4,8) (3.M9N (18} {126) (11,687} (226)
1] 6.18 .M 19%.0 3129.04 2.5 .3 HN.2
i5,23) (4.321) {3 {%) {8.895) {166)

Nov. 11 W 16.4 .M 100.9 770,80 19.50 €. 22400
(5,11) (14.376) (144) {144) 114,392} (203
W 15.93 1.6 M. 3026.68 1.1 1 2349
(4,19}  (4.151) (13> {13) {4.948) 184)

Dec. 8.5 "3 20.67 2.17 198.9 3812.25 13.88 97.6 115430
(4,18) (5,533 (376} (378) (2.720 (139}
()] 8.75 2.1% 1.4 3357.59 .25 %.3 1897.78
{4,21) (7.3 (iat) (155} (4.992) 11}

Jan. ] ¥ 2.1 2.15 100.0 4515.4 3.0 100.0 298000
(4,19) 118,858) {20 (196} {18.790) (2383
¥ .0 2.18 0.0 3M1.10 1.9 %.6 2415.800
(5,217 (3.7%5) (9%) (93) (4.669) (12

feb. 105 ¥ 9.2% 2.0 in.a 1079.37 2.5 1.0 IM7.8
(4,9) (2.533) (7} () {4.664) (186)
W 6.00 2.15 in.a 2340 1417 97.8 2765.%7
€3,19)  (5.40) (m (70 {3.786) iny

Mar. 1" [ 3 1.63 2.5 190 “1.n 19.25 748 1534.00
(4,10) {2.816) {1 {15 (1,948 {111
1] 3.17 2.5 10 99.33 9.33 9.5 2266.05
(3,21) 190.289) - - (3.547) (44)

2 Derived by using 2 sunrise-sunset table (by Nautical Almanac Office, U.5. Naval Observatory,
Mashington D.C.), and adjusting it according to angler fishing behavior, if necessary.

b ¥E = weekends and major holidays. WD = weekdays.

tn=tha 8§ of days saepled and K = the & of days available for the month.

d Calculated from angler interviam data.

e Calculated by multiplying constants {hrs/day, N, I steslhead angling, and anglers per boat, if
appropriate) by the sean § of boats, or wean § shore anglers. (Not complate for Seg.).

f5=the § of anglers interviewsd to obtain this estinmate.

g No WD boat angier interviems, therafors WE estimate uas used.
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Appendix E. lLower Granite Creel Survey data.

Table 2. Estimated catch rates and CPUE data cbtained from steeihead
anglers interviewed on Lower Granite Reservoir, fall 1985 and
spring 1986.

T A it . e T T T T W N B ke o ol T Y N B L At e R ek ik s oy e . T P N P . N A A M A AR A M e

no. of
parties Total # fish Cateh
Day~ Angler- interviewed angling kept rate

Month type type (% anglersg) hours (released) fish/hra 957 Clb

- ot S o o T T S ke I} e e oy b Al e Yy k.

Sep. WE boat 12 (240 106.20 0 -— -—-
shore &2 (892 229.45 4 (4) G.0174 0.02090
WD boat 4% (9 27.50 3 0.1091 0.04409
shore 4 (202 33.25 1 (10% C.0303 0. o801
total 92 (142> 396.50 8 (6) G.0202 0.01841
Oct WE boat 89 ¢125) 522.00 15 (&) 0.0284 0.01706
shore 117 €215 896.35 23 (10) 0.0257 0.01043
WD boat 18 (38> 149.00 6 (2} 0.0403 0.028400
shote 107 {1382 808.40 18 (12) 0.0354 0.01518
total 301 (513 2081.75 62 (202 0.0298 C. 00755
Nov WE boat 69 (144) £33.656 36 (1) 0. 0568 0.01832
shore 181 (200 637.45 7 ) 0.0110 0.00782
WD beat 6% (113 49,00 1 (2)% G, 0204 0.03522
shore 55 (855 256.85 3 (O 0.0117 0.01313
total 231 (44 1576,.95 47 (3) 0. 0298 0.0088%5

Dec WE boat 174 (378 1702.50 80 (23 0. 0468 0.01039
shaore 72 (1363 362.65 5 () 0.0138 0.01444 "

WD boat 70 (195) 554,10 21 (G 0.0379 Q, 02045
shore 40 (53 141.25 4 (0 0.02383 0.03214
total 356 (728) 2767.50 110 (2> 0.0397 0.00813
fail total 380018225 6822.70 227 (41) 0.0333 . 00463
Jan WE boat 92 (196) 703.15 19 (M 0.0270 C.01377
shore 127 (2297 688.00 16 (O 0.0233 0.01062
WD boat 43 (93 328.29 17 (13 0.0518 0.02741
shore 83 (115> 347.00 15 (Q) 0.0432 0.02072
total 345 (633 2066.40 67 (13 3.0324 0.00822
Feb WE boat 23 (71 279.75 10 (D} 0.0357 0.03235
shore 94 (178 722.10 30 {03 0.0411 0.01422
WD boat 34 (702 235.580 9 (2> 0.0382 0.02998
shore 74 (118> 519.75 15 <) 0.0289 0.01472
total 235 (435> 176410 64 (2) 0.0363 G. 00951
Mar WE boat 6% (19) 7.75 g ¢0> -— -—
shore 48 (97) 321.80 & () 0.G186 0.015&7
WD boat g% (0 0.00 0 (o ——— ——
shore 26 (42) 156.15 e (o 0.0128 0.01723
total 80 (154) 575.70 8 (M 0.0139 0.01047
spring total 66012207 4406.20 133 (3) G.0319 0. 00559

R A Ak e B S e B T T T T ey T e i e ey o e ek e et o A AL L

a CPUE calculated for retained fish only.

b See aAppendix T for how this mas calculated. 95 %2 Cl1 if data are
normal ly distributed, otherwise at least 75 XA.

* Small samplie size.



Appendix £.

Table 1.

Hid Snake River creel survey data,

70

Angler effort estimates {and strata variables used in effort calculations)
for the mid-Snake River, fall 1985 and spring 1986.

Boats Shore
Mean Estinated 1 Estinated
Day=- Mean no. anglers steelhead steelhead Mean na, steelhead steelhead
Hours  typed of beats per boatfF anglingF angler hrs  of anglers anglingF angler hrs
Month  Mvail.A  (n,N)C ZoneD {std,dev.)E ()G {5)6!  per monthH {std.dev,)® ()61 per monthH
Sep. 13 NE A 9.0 2.22 94.9  6410,04 6.00 3.8 251,94
(3,6 €8.808) (421 (205) {8,330) {52}
B 5.1 2,20 9.8 840.84 j.2 3.9  137.28
(1.305) (33) (1.495)
¢ 1.9 2.59 94.8 649.18 5.33 53.8  223.86
{2.742) {44) (2.887)
%0 A 16,00 1.96 36.7  4339.7% 5.00 66.7  477.62
(2,11) (2.362) (104} ti21) {1.581) (19}
B 217 3.00 9%.7 899.47 1.83 66,7 17446
: (0.233) (15} (0.707}
c 0.8 wu- .- 0.00 1.50 &6.7  143.00
(9.00%) (0.240)
fet. 11.5 RE A 42.29 2.2t 100.8  8598.32 9,29 84.0 714,04
4,8) {6.179)  (627) {a4 (4.699) (190}
B 19.9% 2.39 106.0  4360.80 3.83 84.0 286,24
(6.766) {225} (3.082)
¢ 0.67 2.5 100.0  1334.32 6.88 94.0  531.7¢
(2.308) (28) {2.730)
W0 A 19,77 2.07 99.7 10241.4 2.63 95.4 663,90
(5,23} {6,549)  (285) {298) £1.121) {95}
8 §.713 2.9 99.7  4832.42 2.70 95.4  679.77
{2.522)  (560) {2.589)
¢ 2,47 2.2% 99,7  1465.33 4.93 95.4  1243.15
(1,340 (9) {3.018)
Nov. 19 HE A h7.3¢  2.34 100.0  {4748.80 5.68 89,7  952.20
(9,11 134.429)  (518) (144} {2.27%) (1073 :
B .80 2.39 109,90  5731.00 5.18 89.7  503.80
(10394 (170) 4,762}
C .90 2.36 108.0 112,00 5,20 89.7 5131
(3,175} (333 (4.778)
WD A 20,727 2.03 108.2  7918.50 3.07 96.0 704,90
(5,19} (11.823)  (422) {172) £1.907) {74)
B g.40 2,00 108,86 3192.00 t.80 96.0  328.70
{4.492y  (109) (t.151)
¢ 0,97 2.00 130,48 369.60 1.63 96.8  296.40
(0.961) (1 {1,959
Dec. 8.5 WE A 30.38  2.2% 106.0  5810.60 3,33 98.2  277.9%
(4,10) (18,062  (452) (90} {2.526) {54)
8 9.08 2.14 100.8  1651.55 2.1 98.2  226.95
{6.602) (453 (1.669)
C 2.9  2.%0 108.0 487.05 .38 95.2 114,78
(1.272) (19} (1.250}
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Saats

Shore

Hean

H

Estimated

i

Estimated

{Jay- Mean no. anglers steelhead steelhead Mean na. steelhead steelhead
Hours type of beats per beat angling angler hrs  of anglers angling angler hrs
#onth Avail.A [n,H)C Zone [std.dav.) (5)G1 {g)Gi per monthH {std.dav.)E (5)G1 per monthM
Gec. 8.5 %D A 19,37 2.05 100.0 §722.24 3.17 100.0 965.85
{3,21) £15.829) {3615 {233 (1.688) (67
B 3.00 2.17 104.0 t162.04 .63 108.0 299.96
(3.260) (3N {0,893
C 1,47 2.09 160.0 548,08 0.90 189.0 160.65
(0.983> {(th €1.084)
Jan, 10 HE A 13,98 2.22 (0.0 449100 - 1,56 94,4 147.60
4,11 £5.97 {444) (1773 {1.390) (18} _
8 5.06 2.2% 100.0 1139.00 9.63 94 .4 59.00
€1.853) (973 (0,479}
¢ 1.9 2.5 100.0 385,00 2.3 94 .4 218.00
£0.880) (23} (2,193}
L] A 471 1.98 100,90 1959,30 .83 89.3 149,10
(4,21) {1.022) (216} (38 it.154) (34
8 1.83 1.78 100.0 £84.60 B.2% 85.3 52,50
€1.035) (163} (0,343} :
C §.38 2.28 140,2 180.63 0.17 85.3 31.58
[0.4793 (93 {0.151)
feb, 1.5 L3 A 11,33 2.15 100.90 2312.42 0.94 109,90 88.83
{31, 1g.0213 (147) {38) £0.621) (21
B 2.33 2.28 160.9 50t.40 D44 160.0 41.58
(1.6087) (57 13.098)
C 1,60 2,280 106.0 312319 2.1 190.0 199,48
(0,966 {0 {1.169)
L] A 1,50 2,00 168.9 598.50 0.21 1980 41,30
{(4,19) it.7323 (34) {3) 18,24 {4} ’
] 1,38 2.0 160.0 550.62 0.50 108.0 99.75
(1,548) 'y (9,577
C 2.2 2.0 t0D.B 99.75 2.00 = B.Go
{4.500) (0 (0.000)
Mar. Ko estimate,

£

T e

Derived by using 3 sunrise-sunset table (by Mautical Almanac Office, U.5. Naval Observatory, ¥ashington
D.C.}, and adjusting it according to angler fishing behavior, if necessary.

HE = Weekends and major holidays. W0 = Weekdays.
n = The # of days sampled and N = the # of that daytype availabie per aonth,
2one A = Clarkston (Red Kolf Bridge) to Asotin Creek, Zone B = Asotin Creek to Radbhird Creek,

Zone C = Redbird Creex to the Grande Rende R. (at Lime Paint)
Estimated by 2 or more counts per day from an automobile during randesly selected days and times,

Estinated from angler interviewx data.

¢ = the ¥ of anglers inkterviewed tao cbtain the estimate.
Calculated by multipiying mean ¥ boats (or mean ¥ shore ahglers) by constants [ hrs/day, N, $ steelhead

angling, or mean anglers /beoat,shere appropriate) to get mean steelhead angler hrs./manth,

{Sep. incompletel.
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Appendix F. Mid-Snake creel survey data.

Table 2. Estimated catch rates and CPUE data obtained frcm steeihead
anglers interviewed on the mid-Snake River, faill 1985 and
spring 1986.

S —— T —— T T T T T T s . T L U S S T —— i A T ————

no. of
parties Angling # fish Catch Rate
Day- Angler- interviewed hours kept (CPUE)

Month type Zone type (% anglers) expended (released) fish/hra 958 CIB

——————— T T T o T T T T A e - =k A e vl o D A N S S S T -

Sep. WE A boat 192 (427) 1429.65 18 (20) 0.0126 0.00595
shere 3 (4) &.50 o (o - -
B boat 15 (33} 103.00 5 (0> 0.0485 0.05892
shore 5 (8} 20.50 Qo ——— -—
c boat 17 (44) 144.25 4 (16) 0.0277 0.03352
shore 12 (16 34,35 g 10 —-—— ——
WD A boat 53 (104) 248.70 S5 (3 0.0143 0.,01147
shore 2 (23 7.00 "D (O - ———
B boat 5% (15) 35.40 3 (1 - 0.0847 0.07554
shore 2 (4 6£.50 0« - —_—
C boat 9 €0) 0.080 0 ¢02 —-— -——
shore 6 (6) 5.70 0¢C12 -— —_——
total 313 (&65) 2149.655 35 (51) 0.0163 0.00620
Oct. WE A boat 284 (627) 1648.00 43 (29 0.0261 0.00867
shore 11 (20 53.00 1 (0% 0.0189 0.03948
B boat 94 (22%5) 822.00 12 (33 0.0146 0.00840
shore 17 (34) 73.20 3 (O 0.0410 0.04306
C boat 11 (28) 115.50Q 2 (4> 0.0173 0.02859
share 31 (44) 65.05 1 (5 0.0154 0.02736
WD A boat 270 (560 1653.60 49 (38) 0.0296 0.01012
shore 2 (11> 20.30 0 -— —-—
B boat 136 (285) 809.95 25 (18) 0.0309 0.01239
shore 25 (39) §82.15 1 (0% 0.0122 0.02487
C boat 4% () 25.50 3 (22 g.1176 0.07496
shore 30 (42) 95.35 .2 (11 0.0210 0.02890
total F22( 1924 5463.60 142 (140> 2.0260 0.00479
Nov. WE A boat 221 (581) 1860.75 85 (202 0.0457 Q.01227
shore 11 (15 45,75 o (0 —-—— ———
B boat 71 (1700 647.75 23 (11 0.0355 0.02052
shore 25 (852) 86.85 1 (2% 0.0115 0.02194
C boat 14 (33) 149.00 4 (&) 0.0268 0.03585
shore 16 {(34) 86.60 4 (2) 0.0462 0,05892
WD A boat 208 (422) 1365.50 42 (13} 0.03G8 0.00947
shore 24 (31> £8.35 1 (Q)* 0.0146 0.02693
B boat 54 (108) 302.65 10 {4 0.0330 0.0207%
shore 19 (233 38.05 0 - —-——
C boat 1% (2) g.q00 0 (0> - -
shore 12 (20 27.00 IS PL 0.0370 0.08014

total 683( 14313 4707.25 171 (59) 0.0363 0.00663
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no., of

parties
Angler- interviewed
. (# anglters) expended {(released) fish/brs

201 (4525
20 25)
21 (45)
17 21

&% (15)
2 (13D

176 (3612
29 (36)
18 (3
17 (21

6 (17)
7 011D
527(1056)

Angling
hours

o e i S e S T ———————— -

# fish Catch Rate

kept

{CPUE)

95% CI8

0.01285
0.04376
0.03336
0.08436
C.21642
C. 01224

0.01590
0. 04027

———— ik i ok . plie S Sl A s o o o sy e L A L LA T oy ok S -

Table 2. (Cont")
Day-
Month type Zone type
Dec. WE & boat
shore
B boat
shore
C boat
shore
WD A boat
shore
B boat
shore
C boat
shore
total
Fall total
Jan. WE A boat
shore
B boat:
share
C boat
shore
WD A boat
shore
B boat
shore
C boat
shore
total
Feb. WE A boat
shore
B boat
shore
c boat
shore
WD A boat
shore
B boat
shore
C boat
shore
totatl
Spring total

200 (444)
& (7)
43 (97)
6 (9

9 (23

8 (13
109 (216
& 1)
9 (162
2 (2)
4% (9}

4 (B)
406 (851)

68 (147)
2 (&)
25 (57)
3 (4
2 (7
& (12
17 (34)
3 (&)
1 2>
3 (5
1% (2)
c (O
131 (282)

e e e e S i e okl S S T B L T e e L LS L R S e iy S ——

a CPUE calculated for retained fish only.

b See Appendix C for calculation methods.

1564.75 58 (23 0.0371
42.90 1 (0 0.0233
130.50 4 () 0.0307
23.80 0o —
66.50 4 (3> 0. 0602
16.50 2 (1) 0.1212
1434.35 45 (3 0.0314
70.25 (0 —-———
139.25 2 () 0. 0144
48.50 1 (0% 0. 0206
48.90 0 (4> -
17.05 1 (2 0. 0587
3603.25 118 (18 0.0327
15923.65 466 (265H) 0. 0293
16765.46 31 <(0) 0.0197
9.75 a -——
280.20 4 (0 0.0143
14,00 0 (0>
B2.75 2 (2) g.0223
37.95 2 (13 0. 0527
734.25 16 (0) 0.0218
6.9%5 o co) —-—
42.00 1 (0 0.0238
2.00 g ca -—
26.50 2 (2 0.0755
10.70 g Q) -—
2829.50 58 (52 0. 0205
399.86 & (O 0.0150
8.25 0 (0> —_—
205.65 3 (O 0.0149
7.50 0 <o -
7.75 0 ¢<o -_——
35.00 0C1 -
142.50 & (M 0.0351
8.00 0 ¢ -
5.00 0 -—
11.10 1 (0 0. 0=,
5.0G0 1 (O -
0.00 0 ¢ ——
831.14 16 (1) 0.0193
3660.60 74 (6) 0.0202
95 & CI if data are

normal 1y distributed, otherwise at least 75 4.

* Small sanple size.
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Appendix G: Scale analysis for sport caught steelhead,
fall 1985 and spring 1986.

Table 1. Scale aﬁalysis from scales collected during the
fall of 1985 and spring of 1984 during a creel
survey below Lower Granite Dam.

: FORK DORSAL

AGE DATE t ENGTH FIN FIN

(yrs)= CAFTURED {cm) SEX CONDITION» CLIPS COMMENTS=
1.1 10486 62.5 F H AD 167
1.1 222846 &3.0 F H 167
1.1 2085 64.0 F H 1464
1.1 122185 &3.0 F W 167
1.1 1012835 67.9 y| H AD 165
1.1 101085 &6.0 M - 167
1.1 111485 64.5 M H aDb 1463
1.1 122183 61.0 F H 167
1.1 120185 70.0 ™M H 165
1.1 111846 61.5 M H 167
1.1 111485 &2.0 F W 165
1.1 92183 3.0 F - 167
1.1 30484 bb. 0O M H AaD 165
1.1 21984 b62.0 F H 167
1.1 120785 67.0 F H AD 165
1.1 11286 C&7.0 F H 167
1.1 120785 63.5 M H AD 165
1.1 12586 &6.0 M H 167
1.1 1024683 &7.5 M H 166
1.1 101285 69.5 -— —-= 167
1.1 112385 62.0 F H 164
1.1 1214835 &2.3 ™M H AD-LYV 167
1.1 111783 &4.0 M W 1466
1.1 121983 69.0 F W 167
1.1 100585 70.0 M H AD 164
1.1 12186 70.5 M H 147
1.1 100283 b6.5 M H AD 1466
1.1 20886 65.0 F H 167
1.1 10484 6F.0 -— H AD 166
1.1 12186 60.3 F W 167
1.1 22185 57.0 - H AD 166
1.1 1221853 67.0 F H 167
1.1 101785 66.5 M H AD 166
1.1 12384 63,0 F H 167
1.1 102185 &9.0 F H AD 166
1.1 122185 67.0 M H 167
1.1 101085 68.0 F W 1656
1.1 11186 461.0 F H 147
i.1 11984 58.0 M H 167
1.1 121983 &65.3 F W 147
1.1 11986 65.5 M W 167
1.1 21286 651.5 M H 167
1.1 92085 61.0 F H 164
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Appendix G: Scale analysis for sport caught steelhead,
fall 1985 and spring 1286.

FORIK DORSAL
AGE DATE LENGTH FIN FIN
(yrs)* CAPTURED {cm) SEX CONDITION= CLIPS COMMENTS=
1.1 125864 68.0 M H AD 1467
1.1 111683 &1.0 F H AD 1465
1.1 20886 58.0 F H 147
1.1 112185 72.0 F H AD 165
1.1 12586 63.0 F W 167
1.1 101285 52.5 F H 165
1.1 121985 8.5 M H ab 167
i.1 91585 65.5 - - 166
1.1 122685 &9.0 (! H AD 167
t1.1 112585 &3.0 F H 1646
1.1 22286 a0.0 | H 147
1.1 110985 658.0 M H 166
1.1 121985 65.0 F W 167
1.1 120885 70.5 M H AD 166
1.1 101285 &50.0 ™ H 167
1.1 101985 &£7.0 M H AD 1464
1.1 21986 61.5 F H 167
1.1 11186 63,3 ! W 167
1.1 22386 6E7.0 M H 167
1.1 111685 65.0 F H 165
1.1 121985 57.0 F H AD 167
1.1 120785 59.5 F H 165
1.1 122185 65.0 ™ W 167
1.1 102685 652.0 F H 166
1.1 21986 44,0 F H 167
1.1 10484 63.5- - —— 164
1.1 12588 65.0 M H 167
1.1 122185 65,0 M W 166
1.1 21286 0.0 - - 1467
1.1 120785 71.5 F W 165
1.1 20886 &3.0 F H 167
1.1 101085 70.5 M H AD 1466
1.1 12186 : 63.0 M H 1467
1.1 92485 63.5 F H 1464
1.1 1123285 73I.0 F H AD 164
1.1 111085 665 F H AD 165
1.1 122185 61.0 F W 167, IFG 0700
(1.1)+ 101285 65.0 M H 165
(1.1) 12186 68.0 F H 167
1.2 21286 75.0 - - 166
1.2 11184 84.0 F W 167
1.2 20886 BO.O F H AD 167
1.2 101885 72.5 M H AD 166
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Appendix G: Scale analysis for sport caught steelhead,
fall 1985 and spring 19864,

Table 1. {Cont ")

FORK
AGE DATE LENGTH

(yrs)= CAPTURED  (cm) SEX
1.2 22286 82.5 F
1.2 122185 79.0 F
1.2 122185 B89.0 M
1.2 101085 91.5 M
1.2 122185 83.0 M
1.2 110985 88.5 F
1.2 12586 75.0 F
1.2 103185 84.5 M
1.2 20886 86.0 £
1.2 120185 78.5 F
1.2 22286 76.0 F
1.2 111785 75.0 F
1.2 208B6 81.0 F
1.2 122185 92.0 M
1.2 120885 88.5 M
1.2 111485 83.0 F
1.2 11186 73.5 F
1.2 112585 83.0 F
1.2 12586 71.0 F
1.2 101985 6.0 M
1.2 12586 73.5 M
1.2 100985 89.0 M
1.2 21286 0.0 —
1.2 102685 89.0 M
1.2 122185 82.0 M
1.2 120785 66.0 M
1.2 20886 81.0 F
1.2 103185 78.5 F
1.2 11186 72.5 F
1.2 101885 62.5 M
1.2 122185 88.0 F
1.2 120185 94.5 M
1.2 21986 71.0 M
1.2 121985 87.0 M
1.2 122185 76.0 F
1.2 120185 93.0 M
1.2 22386 75.0 M
1.2 101885 89.0 M
1.2 122185 96.0 M
1.2 101085 88.0 M
1.2 11686 75.5 -
1.2 12986 70.0 M
1.2 102685 77.0 M
1.2 102185 70.0 M

DORSAL
FIN
CONDITION®=

e e — i —— i o ol S Y Wl rfl S e Sl

IIrIIXIIIIIXIIIIIIIXEITEIX I I ITIITIIIIIXIIIXIIIIIIIIIEDT

FIN
CLIPS

.~ AD

AD

LV

AD

AD

AD
AD

AD

AD
AD
AD
AD
AD

AD
AD

COMMENTS=

167
166
167
164
167
164
167
166
167
166
167
164
167
166
167
165
167
166
167
166
167
164
167
166, JT # B10233
167
165
167
166
167
166
167
166
167
166
167
166
167
166
167, Could be 1.3
166
166
167
166
166
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Appendix Gr Scale analysis for sport caught steelhead,
fall 1283 and spring 1984,

FORE DORSAL

AGE DATE LENGTH FIN FIN

(yrz)= CAFTURED (cm) SEX CONDITION= CLIFPS COMMEMTS=

. 100985 84,0 F H 1564
1.2 112585 80.5 M H 164
.27 121985 g82.0 M 8 1&7
(1.2} 12108% 34,5 ™ H 1464
(1.2) PR2LES 71.0 i H AD 1&4
(1.2) 22284 78.5 F H 167
1.3 12586 Q4.0 M H 147
1.3 100285 87.5 M - 1466
1.2 PIABS 4,0 ™ H AD 144
1.3 Z0BBs 88.0 F H 147
R.X 20884 104.0 ™ H 1467
2.1 20884 &0, 0 F W 1467
2.1 20884 &2.0 F W 167
21 11186 H2.0 F W 167
2.1 101785 L. O £ i 1&4&
2.1 §2185 50,0 e — 144
2.1 103185 Hi.0 F H 1584
2.1 12584 L0 M W 1467
(2.1) 12186 &1.5 - - 166
2.2 219848 N —— e 146
Z.2 20884 79.0 F i 1467
2.2 219858 7&5.0 = W 167
2.2 111785 77.0 F W 166
(2.2) 208846 78.0 F W 147
.1 i1iBs &1.0 F W 187
T.Ex 11186 ThH. 0 F M 1467
R.1= F26B5 HQL O F W i64
pE - 112483 81.5 M H 145
NS 2585 - - H AD 1464
hE 111785 &F.0 M H 1&6
NS FR18S L&D F~ H AD 164
NE 122485 &1.0 M W 144
NS 110785 FER.D ™ e aD 165
NS 1114685 0.5 F ] 1465
NS 92685 59.5 F W 164
NS 11684 78.0 F H 147
o 11885 &7 .0 F —— 166
R 101885 E5.0 M H AD 1646
F 111785 &HB. 0 M H 166
R 112585 F52.0 F W 1466
R FR9e5 B35 F H ab 1464
R 2735 55,0 F H ab 1464
R 120185 74,0 F H Ap 166
I 20885 Q7.0 i W 167
R 1127385 &1.5 | i 1464
R 11184 L57.0 F H AD 147
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Appendix B5: Scale analysis for sport caught steelhead,
fall 1983 and spring 1984.

Table 1, iCont ")
FORE DORSAL
AGE DATE LENGTH FIN FIN
(yrs)* CAPTURED {(cm) SEX CONDITION= CLIFS COMMENTS=
i 1109835 &7.0 M H 1466
R 12186 75.9 M H AD 1567
R 120185 &H%.0 F H 166
= 22286 7.0 M H 167
K 10484 &4.0 - H AD 168
R 20886 87.0 | H 1467
R 120185 87.9 M H 166
R 1224895 &1.0 F H 1464
R 120185 2.0 F W 166
R 123584 &2.0 [yl H 147
R(NG) 2585 FO.0 M H 1464
R (NS) 122685 65.0 M W 167
RAINE) 2685 ?1.0 F H AD 164
R (MS) 122185 61.0 F H AD-RPF 147
RNS) 120785 63,5 M H AD 1565
R{MNS) 121985 74,0 M H AD 1467
R (NS} 121985 &60.5 M H 167
R{NS) 120785 2.0 F H 165
R{NS) 110285 58.0 F W 165
F(NS) 121485 &7.5 F H RP 1467
FPercent 7% of Hatchery
Number of Total or wild
Total Samples 1246 100.0
Unreadable Samples Ry o 19.9
Readable Samples 157 100.0
Hatechery Fish 141 82%.8 100.0
1 Baltse 2 2.2 o8.2
2 Balts “54 z4.4 FB.3
3 Balts S5 3.2 it
ad % Lv tlips 45 28.7 I1.9
Wild Fish 15 10,2 100,0
1 Saltse 10 &.4 2.3
2 Salts & 2.8 37.5
Respawners 0 0.0 2.0

= Age is indicated with the years of fresh water residence before
the decimal and years of ocean residency atter the decimal.

All fish with a | preceeding the decimal are considered to be

of hatchery origin, unless indicated otherwise.

Stubbed or deformed fins were used as indicators of hatchery +fish.
WDG fishery mgmt. sections (154~168).

Farenthesis means that only 1 scale was readable.

R = regenerated, N5 = no scales in sample.

Scale analysis indicates a wild fish.

s 0nvr
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Appendix B: Scale analysis for sport caught steelhead,
fall 1?83 and spring 1986.

Table Z. Scale analysie for samples collected during the
fall 1983 and spring 1984 during a cresl survey
ahove Lower Granite Dam (includes mid-Snake R.).

FORE DORSAL

AGE DATE LENGTH FIN FIN

(yrs)= CAPTURED (cm) SEX CONDITION®= CLIPS COMMENTS=
1.1 F2185 0.5 F e 1468
1.1 102285 E2.0 M H 1468
1.1 108846 6£3.0 M H 1568
1.1 P78 54.0 M H 1468
i.1 121483 HEL O F H 168
1.1 102485 D& 10 F H 148
i.1 21386 AHO.5 M H 1568
1.1 120785 &1.0 F H 1468
1.1 22783 HOL 0 F (5 168
1.1 13186 51.C = H 15649
1.1 FRBPES 62,2 F - 168
1.1 120785 28.0 M H 158
1.1 120785 H1.0 F W 168
1.1 13184 51.5 F H 168
1.1 120785 &£5.0 F W 148
1.1 F 3085 &1.10 g] o e 148
1.1 120785 &0, 0 F W 158
1.1 15184 &4.3 ™ H 168
i.1 2985 56.35 F - 1468
1.1 120785 L5, 0 M H 1&£8
1.1 121583 &H4.0 | H 168
1.1 102685 &4, 0 ] H 1468
1.1 120785 a7 .0 M H 1468
1.1 120785 &2.0 F H 1468
1.t 120785 £59.0 F H 1468
1.1 102285 65,0 F H 148
1.1 121585 &2.0 F - 1&8
1.1 121885 LI 0 # H 1683
1.1 102485 &80 ] i 148
1.1 20288 Y- i H 1458
1.1 121585 HELO M H 168
1.1 121883 86.3 M H 148
1.1 3083 &7.5 M H ab 168
1.1 102285 65.9 ™ H 168
1.1 100385 535.0 F H 168
1.1 122285 &2, 0 F ! 1468
1.1 121883 620 = H 148
1.1 20288 61.8 F - 158
1.1 121885 S5&.0 M H 168
1.1 1204833 54.0 F - 1449
1.1 1206425 &L 0O F W 168
1.1 102685 &3, 10 M H 1463
1.1 100585 &2.0 F H 168
1.1 112585 57.0 F H 1&£8
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Appendix G: GScale analysis for sport caught steelhead,
fall 198% and spring 198&4.

Table 2. (Cont ")

FOREK DORSAL
AGE DATE LENGTH FIN FIN
(yrs)= CAFTURED (cm) SEX CONDITION® CLIPS COMMENTS=
1.1 120685 65.0 = H 148
1.1 20284 96.5 | W 148
1.1 120485 abW 5 4] H 148
1.1 100985 959.0 F H 148
1.1 112085 &HFLO F i 168
1.1 20284 $0.0 F — 1568
1.1 112485 &2.0 M (F1] 1468
1.1 111788 3.0 F H 148
1.1 100485 625 F H 148
1.1 102585 &68.5 M H 148
1.1 112785 &1.0 F H 1468
1.1 1117685 67.0 M —-— 1583
1.1 100285 b2, 0 F H 148
1.1 102485 &1.0 F H 142
1.1 111785 &H0.3 F H 168
1.1 111785 b556.0 F H 1468
1.1 122885 £9.0 M H 1568
1.1 102285 51.5 ™ H 1568
1.1 111785 71.5 M H 1468
1.1 101085 Q.0 F W 1468
1.1 122885 &4.0 M H 148
1.1 20284 = F H 168
i.1 1229835 ba3.0 F W 168
1.1 1114685 &0.0 M H 148
iad 111785 6H7.0 M H 168
1.1 20286 2.0 E H 148
1.1 101285 : 76.0 M H 148
1.1 123085 65.0 F H 1&8
1.1 101285 &4.0 F H 148
1.1 202846 63.5 F H 1468
1.1 111385 57.3 F H 148
1.1 111085 59.0 ™ H 148
1.1 2Z08% &4.0 M H 1468
1.1 102485 54.0 F - 148
1.1 10786 &3.0 M (8| 1468
1.1 11098S 54.0 it H 1&8
1.1 107286 Y F H 168
1.1 20284 2.5 F H 148
1.1 104846 &44.9 F H 168
1.1 1401285 2.9 F H 168
i.i 104864 &5.0 ™ H AD 148
1.1 22385 54,0 il H 168
1.1 10486 &0.9 F H 148
1.1 11078% b5.0 M H i&8
1.1 10484 G3.0 M H 148
1.1 Z2aZ284 S97.0 F H 148



81

appendix G: Scale analysis for sport caught steelhead,
§all 1985 and spring 1986.

Taplie =. (Cont ")

FORK DORSAL
AGE DATE LEMNGTH FIN FIN
(yrs) = CAFTURED (cm) SEX CONDITION® CLIFS COMMENTS=
1.1 1013685 AE.D F —— 168
1.1 110485 &0.5 F H 143
1.1 10586 AHAERLO F H 148
1.1 2OE86 0.0 F H 1458
i.d 101885 &40 F H 1&8
1.1 121485 &68.5 ™ H 1&8
1.1 10784 &8. 0 M HH 168
i.1 a0E846 H0.10 F H 158
1.1 10784 65,0 M W 168
1.1 120785 &3.0 F H 163
i.1 121585 =2.0 + H 148
1.1 204856 H2.3 F H 148
1.1 111856 52.5 F H 1468
i.1 120783 &E.0 M H 168
1.1 101865 HZ,0 ™ H 148
1.1 0184 58.0 F H 148
1.1 110%85 &5.5 M W 168
1.1 120685 4.0 M H 168
1.1 1019835 D0 M M 148
1.1 20888 55.0 F H AD 158
1.1 11286 &3.Q F H AD 1&
1.1 120485 &4.0 M H 143
1.1 110285 Y F H 148
i.1 2056846 58.0 F H 1462
1.1 110285 &HT.D ! H AR 168
1.1 100585 5.0 - H 1468
1.1 110285 &2.3 ™ H 168
1.1 2046886 &5.0 F H 1468
1.1 1188& &1.0 F H 148
1.1 122885 &£5.0 F H AD 1453
1.1 110285 &E.0 M H 168
1.1 20&BS L0, 0 F H 168
1.1 110285 &4.5 F H ap 148
1.1 111783 57.0 g1 H 148
i.t 1igkes “e.0 F H LY 168
1.1 22485 &4.0 ! H 168
1.1 12186 &H4,0 F H 148
1.1 101285 59.40 M H 148
1.1 110285 5.0 F W 1&8
1.1 ZOLRE 59.0 ™ H 168
1.1 102985 0.0 - - 1468
1.1 10336 6£5.0 M H 158
1.1 102985 72.0 r M an 1468
t.1 20686 Y ] = H 148
1.1 12684 &7 .0 M - — 168
1.1 10484 52.5 M H 148
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Appendix B: Scale analysis for sport caught steelhead,
fall 1985 and spring 198s. '

Table 2. (Cont’)

FORK, DORSAL
ABE DATE LENGTH FIN FIN
(yrs)=  CAPTURED (cm) SEX CONDITION® CLIPS COMMENTSS
1.1 102085 66.0 ¥ H 168
1.1 22086 65.5 F H 168
1.1 102985 61.5 F H 168
1.1 110785 62.0 F H 168
1.1 13086 65.0 M H 168
1.1 22086 50,0 F H 148
1.1 102985 bl O M H 148
1.1 120785 62.0 M W 168
1.1 13186 66.0 M H 168
1.1 20686 67.5 M H 168
1.1 13186 65.0 F H 168
1.1 121585 64.0 M H 168
1.1 102985 61.0 F W 168
1.1 22086 66.0 M H 168
1.1 11184 &2.0 F W 168
1.1 1204685 68.0 M H AD 168
1.1 101885 61.0 F H 168
1.1 209856 63.5 F H 168
1.1 11186 61.0 F H 168
1.1 122885 55.0 F H Ly 168
1.1 110285 58.5 F W 168
1.1 20984 62.0 F H 168
1.1 116886 58.0 F H 168
1.1 111085 56.0 F H 168
1.1 11886 61.0 M H 168
1.1 20984 54,0 F H 168
1.1 118864 T 0 F H 148
1.1 10584 72.0 M H 168
1.1 102085 67.0 F H 168
1.1 20984 64.5 M H 168
1.1 12584 65.0 F H 168
1.1 121585 59.0 M H 168
1.1 12686 70.0 M H 168
1.1 21886 63,0 F H 163
1.1 13184 64,0 M H 148
1.1 1220885 £8. 0 F H 168
1.1 13186 61.0 F H 168
1.1 21584 62.0 M H 168
1.1 102085 65. 0 W 168
1.1 110985 88.5 M H 168
1.1 101985 60.0  F W 166
1.1 21584 61.0 F H 168
1.1 11286 65.5 M H 168 ‘
1.1 120685 63.0 M —- 168
1.1 11886 63.5 H H 168 _
1.1 92185 56.0 M H 168
t.1 102985 S4.0 F - 168
1.1 111785 &1.0 F H LF 168
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Appendix G: Scale analysis for sport caught steslhead,
fall 1985 and spring 198&6.

FORE DORSAL
AGE DATE LEMETH FIM FINM
{yrel)= CAPTURED tem) SEX CONDITION® CLIPS COMMENTSS
1.1 15086 &R 5 M t 1468
1.1 2158646 &4.0 F H 158
1.1 1025858 &5.0 Ly H 148
1.1 120783 &4.5 F H Ly 1648, RA-IY-3
i.1 101985 ad 0O & H 168
1.1 12186 &2.10 F H tog, RA-1J-1
1.1 12186 &4.9 M H 148
1.1 100785 8.3 F H 1680
1.1 102985 s6.5 M H i1&8
i.1 100785 &5, 0 F H 1480
I.1 110285 L&, 0 M H AD 1&8
1.1 1118& aH1.0 F H 148
1.1 102985 &7.0 ™ e 1&8
i.1 100785 £0.0 F H AaD 168L
(1.1»)= 121585 H&.0 | H 1468
{1.1) 20784 72.5 ™ M 1468
(1.1) 1175085 &2.0 ™ L 140
(1.1) 123085 70.9 M H 158
(1.1 20286 £5.0 M H 1&8
(1.1) 110735 63.5 M H 163
(1.1) 125846 67.5 ¢ H 148
(1. 1) 1213885 2.0 F H 168
1.2 120785 20,0 [y H 148
1.2 12568458 87.0 = H 1£8
.2 1009785 1.0 F 8 1468R
1.2 121888 75.9 F H 1568
1.2 120685 g2.9 F - 148
2 110385 85.0 | H 168
1.2 100285 79.0 M - 148
1.2 121885 g2.0 l H 148
1.2 11884 75.0 M H 1468
1.2 111785 0.0 M H 158
-2 118846 90,0 M H 1468
1.2 111783 7&6£.9 = H 149
.2 - 120785 72.0 F H 148
. 2 100585 2.0 M H AaD 1468
.2 120785 g84.0 F H 168
1.2 1228835 80,0 M H 158
L2 Z05E4h 80,0 M —— 158
-2 111785 7RO M H 168
2 121585 77.0 M H 1468
1.2 20284 71.5 ™M H AD 148
1.2 12186 79.9 F H 168
1.2 121283 80,0 F H 148
1.2 10484 g8.0 F H 168
1.2 11286 74,0 F — 1488
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Appendix B: Scale analysis for sport caught steelhead,
fall 1985 and spring 198s.

Table 2. {Cant ")

FORK DORSAL
ABE DATE LENGTH FIN FIN
(yrs)= CAFPTURED {cm)} SEX CONDITION® CLIPS COMMENTSe
1.2 122885 88.5 F H 148
1.2 121285 74.0 F M 158
1.2 1215895 73.0 F H 148
1.2 121285 88.0 M H ApD 158
1.2 10246485 S51.0 F H 148
1.2 11184 72.0 F H 148
1.2 122885 88.0 = H 168
1.2 121285 a5.0 ™ H 148
1.2 12288Y : BO.O F H 148
1.2 11186 77.0 F H 148
1.2 123085 4.0 F H 168
1.2 121485 70,0 F H 148
1.2 111785 89.0 M H 168
i.2 121485 835.0 M H 148
1.2 121585 9.5 F H 1468
1.2 121585 7.0 F W 168
1.2 1004685 7.0 M i 158
1.2 10584 g83.0 F H 158
1.2 102285 F77.0 F H 168
1.2 10586 PGS M H 1&8
1.2 102985 b54.0 F H 158
1.2 21586 71.5 F H 148
1.2 20686 62.5 F H 148
1.2 10436 74.5 F H 1483
1.2 110385 70,0 —— H 168
1.2 111585 81.0 M H 168
1.2 0186 _ &2.0 M (2 148
1.2 20285 &8&6.0 M H 148
1.2 110485 75.0 F H 1468
1.2 12186 71.0 F H 1&8
1.2 20286 £2.95 —— H AD 158
1.2 111785 75.0 F H 158
1.2 20284 78.9 F H 148
1.2 2?2185 74.0 F - 1468
1.2 120485 4.0 F H 148
1.2 110378y 73.5 - H 168
1.2 11685 71.0 ™ H 168
1.2 20284 71.0 F H 158
1.2 12284 79.0 F H 1468
1.2 120485 85.0 F H 148
1.2 102985 B&.S F H AD 148, G17013
1.2 131864 20.0 M H 158
1.2 120685 7&.0 F H AabD 148, G17754
1.2 124686 74.0 F H 163
1.2 120785 7.0 F H 168, JT-47
1.2 T0186 &68.0 M H 158
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appendix B: Scale analysis for sport caught steelhead,
£all 1985 and spring 1986,

FORK DORSAL
AGE DATE LENGTH FIN FIN
{yrsy= CAETURED tem) SEX CONDITION® CLIPS COMMENTS®
.2 112485 80,0 M H 168
1.2 111785 73,0 F H 148
W2 11184 73.0 F H 168
L2 101785 74.0 —— W 1468
1.2 111785 8L, O M 4 168
1.2 L 20284 vARRY F H 168
1.2 1720785 83,0 F H 168, G20308
(1.2 122985 84.0 F H 1468
(1.2 121585 8.0 F H AD 168, BZO709
(1.2 171485 2é.0 F H 1468
(1.2 120485 76,0 M H AD 168
(1.2) 121585 F0.0 M H 148
(1.2 220B& 77.5 M H 148
t1.2) 120685 P40 M H 168
R.2 11386 2.0 M H 1568
rR.2 122865 © 85,0 F H 158
R.2 121485 74.0 F H 148
L2 120785 82.5 F H 168
1.2 11286 94,0 = H 168
1.3 122885 21.0 F H 148
L3 23085 94,0 F H 148
(1.3) 111785 88.0 F H 168
U.= 122285 72,0 M H 1468
2.1 100985 55,0 F H 1588
2.1 100935 59.5 F W 1483
e g 121485 B2.5 — H 168
2.1 121585 63,0 M W 148
2.1 TOBS 4.5 F - 148
2.1 12184 &7.0 M W 1468
2.1 120485 &7.0 ¥ W 148
z.1 n2885 hH. O F W 1&8
2.1 11886 50,0 — I 168
2.1 102485 59. 0 M W 168
DLLF 20984 44,5 M H 1468
2.1 110785 &OL D F W 143
2.1 111785 55.0 F W 148
P 111485 43,0 F W 168
2.1f 122985 64.0 F H 168
2.1 FIORY 58,0 - — 148
2.1° 11186 £7.5 M H 168
2.17 122985 70.0 M M 168
2.1 1217285 b5.0 F W 168
2.l 111685 57,0 F - 1468
(2.18)= 111785 0.0 F W 1568
(Z.1)* 11284 58.0 F H 148
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G: Scale analysis for sport Eaught steelhead,
tall 1985 and spring 1984.

DATE

CAFPTURED
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appendix B3 Grale analysis for sport caught Steelhead,
fall 1999 and spring 1986.
Table 2. {(Cont ")
-—~***—————ﬂ~*~f—““***gaag“’“““"”"'ﬁaﬁéﬁﬁ """""
IN
ABE DATE LENGTH Fn B -
5 . caprured e S conprTIoN OLIPS COMTENTET
R 102985 77.0 F H AD 168, B1734%
R 20486 bl O £ H 168
R 111785 67.0 M H aD 168
R 93085 £5.0 F ~= 1 &8
K 120785 77.0 M H 168
R 91885 74.0 M - 166
R 12686 &7.0 M H 148
R 102685 £2.0 M H 168
R 111485 2g. o M H 168
R 121585 88.0 F H 168
R 13186 90.5 M H 1&
R 102885 53.5 M H o
R 120685 2,0 F — tad
R 1 20785 47.0 M W 168
R 102285 = 168
4.5 F W
R (NS) 122385 85.0 e 168
R (NS 20686 Lo o " H 168
R (NS) 21824 a81.0 F H Le8
R(NS) 122985 106. 0 M ! L&8
R (NS) 21586 57,0 F 3 168, G24061
R{(NS) 20984 L2 0 H 168
Fe (NS) . = F H
R (NS) 121 T M H
S (N 8& 1,0 M 168
8) 1226885 65 O H 168
R(NS) 107 1 M H
81‘5 bi L0 M 1{38
R (NS) 12278 34. 0 o v 168
R (NS 122885 ) ‘ H 14
f (N &4.0 M &2
R (NS) 111785 = ¢ e H 168
R (NS) 122885 52,0 e o 168
R (NS) 122789 . H
R (NS) : 73. 0 M A
10586 i H 16
NS - 7.0 ] 2
30186 73 H
R (NE) e -0 M 168
122845 . H 16
R (NS) 785 -4 M °
111785 - H
F({MS} v gr.0 M 148
i 122885 68,0 M L 158
(NS} 120785 . H AD :
R (NS) : 87.9 M 143
10786 - H :
R(NS) 12 &6.0 M 163
2OEas 90 H 1
RINS) 2208 ). i H o8
220485 ro
R (NS) A §7.0 M 168
R (NS) 122685 61.0 M o 168
123085 67.0 M N Ap 158
H 168
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Scale anajlvei '
YS51g for Sport
Fall 1985 ang sPring 19gs, o0 Steelhesd,
Table 2, (Cont ) )
e .
Number Dirggzzl % of Hatchaery
_________ or Wild
Total Samples 807 T e L
Unreadable Samples - 1?2.0
=t \-’-0
Readable Sam
Ples 354
Hatchery Fish 299 1;0.0
1 Salts 206 =4'E tow.o
2 Salt < o8.2 68,9
alts 88 24.9 >
X SBalts 5 ° 7.3
, 1.4 _ 1.7
Ad & Lv clips 22 6.2 7.4
Wild Fish 55 153.5 100.0
1 Salts 26 7.3 47.3
< Salts 25 7.1 45,3
I Salts S 1.1 1
Respawners (Wild) 1 0.3 1.8

)

0 + 1 1

—-..-..-—.....-—_.—-—--...—._.-._-..-.._..—.__.—...——.-.—..-._.——.—.-—-—

Age is indicated with the years of fresh water residence before
the decimal and years of ocean residency after the decimal. All
fish with a i preceeding the decimal are considered a hatchery
fish wunless indicated otherwisce.

Stubbed or deformed dorsal fins were used as indicators of
hatchery fish,

WDG fishery mgmt. sections (168L = L. Branite Reservoir, 148B =
Zone B of mid-Snake area of section 168).

FParenthesis means only 1 scale was read.

The 8 after ocean residency means a spawning check in scale.
Scale analysis indicates wild origin.

R = KRegenerated, U = Unreadable, NS = Ne scales in samplg,
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Appendix H. Snouts from the Snake River examined by National Marine
Fisheries Service (NMFS) for WDG, fall 1985 and spring 1986.

e e -

1D Type & Len. Wt. Fin B Jaw Coded~wire
* Date LocationA (cm) (kg) Sex Orig. Cllips Brand ¢ Tag Tag (Cmt)
62 92185 S 164 71 F H AD
47 92985 S 164 68 F H AD
41 100885 S 164 71.5 F H AD
138 101485 S 164 9 F H AD RA-Z-1 23-16~39
45 110385 S 164 94 M H AD RA-F=-3 23-16-19
29 91185 S 165 66 M H AD
40 101285 S 165 67.5 M H AD
24 111085 5 165 66.5 3.2 F H AD
21 111685 S 165 61 F H AD
25 112185 S 165 72 F H AD
22 120785 S 165 63.5 M H AD unreadable
27 120785 S 165 6£3.5 M H AD
37 10486 5 166 69 | H AD 10-27-46
39 10486 S 166 64 M H AD 10-27-46
119 11686 5§ 166 75.5 M H AD
57 92189 S 166 57 i) H AD
58 92985 S 166 66 U H AD
59 92985 5 166 63.5 F H AD
56 100285 S 166 66.5 M H AD
54 100585 S 166 70 M H AD
34 101085 S 166 88 M H AD LAW-1 22-16-38
28 101085 S 166 91.5 M H AD LAW-1 23-16-38
36 101085 S 166 70 M H AD
52 101785 S 166 66.5 M H AD
55 102185 S 166 &9 F H AD
53 102685 S 166 89 M H AD RAZ-1 B10233 23-16-3°
20 110985 S 166 - 88.5 7.3 F H AD RAZ-1 23-16~39
19 111785 S 166 76 M H AD :
23 112385 S 166 73 F B AD _ 10-25-17
38 120885 S 166 70.5 M H AD 5-13=-35
35 10486 S 167 62.5 F H AD
118 12186 S 167 75.5 M H AD
117 12986 S 167 68 M H AD
116 12586 S 167 73.5 M H AD
122 20886 S 167 88 F H AD RAF-1 23-16-40
120 20886 S 167 80 F 4 AD RAF~-2 23-16-17
133 22286 S 167 83 F H AD RAZ-1 23-16-39
137 22286 S 167 76 F H AD
€0 92185 S5 167 63 F H AD
12 102985 S 167 62 2.1 M H AD
33 120885 S 167 88.5 6.4 M H AD RAZ-1 23-16-39
26 121485 S 167 62.5 M R AD,LV 5-10-28
31 121985 S 167 74 M H AD
32 121985 S 167 68.5 M H AD
30 121985 S5 167 57 F H AD 10~-25-19
51 122185 S 167 61 F H ADyRP '
90 122685 S 167 69 M H AD
48 92185 S 168A 56 M H AD
‘65 93065 S 168BA 67.5 M H AD
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Appendix H. (Continued).
ID Type & Len. #t. Fin ® Janw Coded-mire
* Date LocationA (cm) (kg) Sex Orig. Clips Brand © Tag Tag (Cnt)
tal 100985 S 168A 68 3.3 F | AD 10-26~16
16 101085 S 168A 66 2.8 M R AD
8 102285 S 168A 66 | H AD
11 102285 S 168A 67 F H AD
2 102985 S 168A 86 F H AD RAF-3 G17013 23-16~19
1 102985 S 168L 77 F R AD LAS-1 G17344 63-28-38
15 102985 S 168A 72 F H AD
4 110785 S 168A 59 F H Lv 63-32-13
6 110785 S 168A &8 M H AD
3 110785 S 168a 62 F H v RAlJ-2 G27204 63-32-13
89 112485 S 168A .67 3.3 M H AD
88 112485 S 1684 &% 3.2 M H AD
103 121085 S 168A 66 2.9 F H AD RAS-1 PIT TAG 63-28-39
77 121085 S 168A &4 2.6 F H AD
104 11886 S 168A/B 59 F H LV RA1J-1 63-32-12
72 100985 S 168B 63 2.2 M H AD 5-13~36
69 100985 S 168B 72 4 N H AD
68 100985 S 168B 7 5.1 M H AD RAZ~1 G20266 23-16-39
66 100985 S 168C 5 2.3 0 H AD,LV RAL-3 G27430 23-16~-51
73 1009685 S 168C 65.5 2.6 M H AD
98 10486 S 168L 65 2.7 N H AD
9 11286 S 168L 63 F H AD
107 13186 S 168L 71 3.9 F H AD LAS-1 G17439 63-28-38
12 13186 S 168L. 97.5 8.4 M H AD LAK-~-2 G24003 23-16-4
115 20286 S 168L 69.5 3.6 M H AD
106 20686 S 168L 84 5.4 F H AD RAF=-2 G20403 23-16~17
105 206686 S 168L é4 2.4 F H AD
111 21886 S 168L 77 3.8 M H AD LAS~1 G17167 63-26~-38
109 30586 S 168L 68,5 2.6 M R AD
108 31686 S 168L 61 2.1 N H AD
67 92765 S 168L 85 F H AD LAN-1 G20265 23-16-38
70 100585 S 168L 63 2.5 N H AD
63 100585 S 1¢8L 60 2.2 F H AD,LV 10-27-45
64 100785 S 168L 60 1.75 F H AD
9 101285 S 16BL 62.5 2.6 F H AD
13 102605 S 168L 62 M B AD
10 110285 S 168L 66 o ] H AD
S 110285 S 168L 65 F H AD
82 111765 S 168L 71.5 , | H AD
81 1117865 S 168L 67 | H AD
101 111765 S 168L 80 M K AD LAW-2 G20476 23-16~-16
100 111785 S 168L &9 , | B AD RAL-2 G27581 23-16-46
85 111785 S 168L 59 - F B AD
91 120685 S 1681 68 4 | H AD
93 120785 S 168L. 64.5 F H LV RAIV-3 G27478 63-32-15%
78 120785 S 168L 79 F H AD RAZ~-1 G17739 23-16-39
95 120785 S 168L 83 F H AD RAZ~1 G20306 23-1¢6-39
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Appendix H. (Continued).

ID Type & Len. Wt. Fin @ Jaw Coded-wire

* Date LocationA (cm) (kg} Sex Orig. Clips Brand € Tag Tag (Cmt)
82 121485 S 168L 67 2.9 M H AD

84 121585 S 168L a3 F H AD RAZ-1 G20709 23-16-39
79 121585 S 168l 66.5 M H v RA1V-3 G27453 63-32-15
80 122885 S 168L 65 F H AD

92 122885 S 168L 865 6.1 M H AD RAF-3 G20717 23-16=-19
76 122885 S 168L 55 2 F H LV RA1IV~-1 G27306 63-32-14
87 122885 S 168L 90 6.4 M H AD 5-10-24
97 122885 S 168BL 61 2.6 M H AD

7 161785 S 16 &4 M H AD

14 110785 S 1681 66 M H AD
99 120685 S 168M 76 M H AD
102 120685 S 168M 76 F H AD LAS-1 G17756 £3~28-36
54 121865 S 168M 60 2.4 M H Lv

18 922685 V 164 66 F H AD

+4 92685 V 164 ?7 3.2 F H AD

42 92685 V 164 64 F H AD

17 930085 V 164 66.5 F H AD

46 110485 V 164 71 M H AD

43 110285 V 165 93 M H AD RAF-2 23-16-17
61 92085 V 166 64 M H AD

50 122185 V 167 96 M H AD 5-13-52
110 12186 V 168A 60 F H Lv RAIJ-1 G26129 63-32-12
49 90785 V 168A 61 2.3 M H AD,LV 10-27-44
74 121485 V 168A g5 6.4 F H ? IFG AT 00845

75 101785 V 168L ? 2.3 ? ? ? IFG AT 00194

86 122885 V 168L 64 M H AD,RP
114 123185 V 168L 59 /] H Lv RAIV-3 G27140 63-32-15

A Type of recovery (eg. s = sport, v = voluntary) and location by WDG
mgmt. sections. 168BA = zone A in section 168, 168L = L. Granite Reservoir
below Red Wolf Bridge., 1681 = mid Snake R., Zone unknown.

B Ad = adipose clip, LV = left ventral clip (left pelvic fin).

C RA = right anterior, LA = left anterior, IFG AT = IFG anchor tag.
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Idaho Fish and Game (1¥G) sport recoveries for

Lyons Ferry Hatchery steelhead coded-wire tags ln fall
1985 and spring 1986 (includes only cuts from fish caught
and recorded on Idaho permita) (T. Cochnauer and K. Ball,

IFG, pers. comm.).

Estimated
Cut Recovery River Capture Length Jaw harvest
code type Locationa Date {cm) Sex Tags {(expanded)®
63-26-38 aport Clearw.A 11/05/685 68.5 F 26
63-26-38 aport Clearw.A 10729785 70.0 F
63-28-38 aport Clearw.B 11/721/86 76.0 F
63-28-38 sport Clearw.B 10/721/85 78.0 M
63-268-38 vol Salmon A 09/26/785 6£1.0 F
63-28-38 sport Snake A 11701/85 72.5 M G17214 8
63-28-38 sport Snake B 10/28/85 64.0 M
63-28-39 sport Snake C 11/09/85 68.0 F 8
63-32-12 sport Clearm.A 10/19/85 &2.0 F 14
63-32-12 saport Clearw.A 10/13/85 61.5 M
63-32-12 vol. Snake 12/24/85 66.0 F
63-32-13 sport Clearw.A 10/722/85 62.0 F 13
63-32-14 aport Clearw.A 1t/16/85 90.0 F S
63-32-14 sport Snake 10726785 62.5 M 13
6£3-32-14 aport Snake A 11/16/85 62.0 M
63-32-14 sport Snake B 01/25/86 61.0 M G26027 9
63-32-14 vol. Salmon B 1170988 6£3.9 F
63-32-15 sport Snake 10726785 71.0 M G27359 5
63-32-15 vol. Snake 11/13/85 63.5 7 G27160
63-32-15 wvol. Snake 11/15/85 2 M G27305
63~-32-15 vol. Snake 11/01/85 63.5 F G27477
63-32-15 vol. Snake 10725785 7t1.1 F
63-32-15 wvol. Snake 11/18/85 66.0 F
63~32-1%5 sport Clearw.A 11/30/85 61.5 M 13
63-32-15 aport Clearw.A 10/26/85 60.0 F

A Clearw.A = Clearwater R. confluence to pump station.

Clearw.B
Salmon A
Salmon B

Snake = Snake R.

B

Clearwater R. pump station to Cherry Lane.

Salmon R. below Whitebird Creek.

Whitebird to Riggins.

below Salmon R.

Snake A, B, or C = WDG zones for mid Snake R.

——— - o — ——— -

B cut expansion for a particular tag code, in a particular river
saction, by fall or spring.
by anglera using Washington punchcards and interviewed by
IFG ( from K. Ball, IFG.).

Does not include fish caught
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dppendix K, External tags or brands observed by WDG on steelhead
during creel surveys, fall 1980 and spring 19864,

Date Length Fin
(im/d/y) Location® Tag® (cm) Sex Origin Clips Observer®
120785 168M G27343 &7 M H - IFG
120785 148M JTH? 24 M H AD IFG
120885 168M JTH#? 0.5 M H AD IFG
1204685 1484A G1773& - F H AD WDG
121085 1&68BA JTH? b6b F H AD WDEG
012286 168A rRA-L.T-1 &0 F H LY Yol
010286 14684 1D-00838 &1.5 F H AD IFG
011186 168A G17214 72.3 F H AD IFG
0124846 156£8aA G2o407 81.5 H H D iIFG
012586 148E G26027 b1 F H . LV IFG
OPI0B5 1&8E ID-00325-Y &5 F H - WhGE
110885 168A G26043 o8 F H - IFG
110885 168K B273469 b6 M H LV IFG
110883 1468ER 5274604 62 M H - IFG
1114685 168M ID&QOI16~0 76 F W - IFG
1116895 1&68M G27221 o2 M H LV IFG
110385 168C ID#? 59 F H - WDG
110785 14684 G27204 o2 F H LY WD
112085 168A GZ27431 63 F H - IFG
102285 1584 G172Z4 86 F H AD IFG
102685 16B8A G2735%9 71 M H LV IFG
102785 1488 JT#7 77 M H AD IFG
102785 148R JTH? Bé F H AD : IFG
102885 14680 IDOQ4S0-0 &3.5 F H = IFG
102885 1588 17544 84 M H AD IFG
1032085 168A G20E75 B3 F H AD 1IFG
103085 168A G17064 79 F H AD IFG
102685 148R JT#? &3 F H Ly WDG
100985 1468H 5202864 77 M H AD WDG
100985 168C G27430 59 T H LV WD
092785 168L G20265 - 85 F H AaD WDG
102985 1468A G1701t3 B6.5 F H AD WDG
102985 168 617344 77 F H AD WBG
111783 1468 G27581 - 62 M H AD WBDG
111785 1&£8 GZ0476 80 ] H AD WDE
120785 168 627478 &54.5 F H LV,RAIV-3 WDG
120785 168 620306 83 F H AD WDG
20785 1680 G1773%%9 79 F H AD WDG
121485 168 G20624 6.9 F H ab WDG
121585 168 627453 &6.5 M H LV WDG
121585 1568 G20709 83 F H (A10) WDE
122885 1468 G20717 85 M H AD WDG
122885 168 G27306 55 F H LV,RAIV-1 WDG
122985 168 G2406&1 106 i H AD WD
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Appendix K. (Continued),

Date Length Fin

{(m/d/y) Location® Tag™ {cm) Sex Origin Clips Observer®
013186 168 G24003 7.5 M H AD WDG
0131846 168 G17439 71 F H AD WwDG
0204686 168 I1DO0O&S &2 M H -— WDGE
0204686 148 GZ20403 84 F H S WDG
0Z218B6 168 G17147 77.5 M H AD WDE
12186 168 G26129 &0 F H ? RAIJ-1  VOU
012186 167 IDO700 61 F W - WDG
102685 1866 R1Q2%7 89 M H - WDG

S WDG mgmt. sections. 168M = Mid Snake R, section 168.
168A, B, or C is section 168 zone A, B, or C.
168BL = Section 168, L. Granite Reservoir, below
Red Wol+ Bridge.

B JT = jaw tag. Tags beginning with B are jaw tags from L.
Granite Dam and B means Bonneville Dam. ID tags are
anchor tags of IFGs. RA or LA are right anterior or

left anterior brands.

S WDGE = Wash. Dept. of Bame, IFG = Idaho Fish and Game.
VOL = volunteer.






